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The present invention relates to several types of antimicrobial peptides including reverse antimicrobial 
peptides, antimicrobial oligopeptides and other antimicrobial compositions, such as cecropin PI. The 
present invention also relates to the use of these antimicrobial peptides to provide organisms, and, in 
particular, plants, with protection from nnicrobial pathogens. Finally, the present invention relates to a 
screening method which may be useful for determining the phytotoxity of an antimicrobial peptide. 
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(S7) t§g|tj] («iEW) 

iE^7'5=- F(reverse antimicrobi 
a I peptides) 

so'fte©iASii4ifflfiS!B)fci ^ -b p f> p 1 ^r-a^-r 



C2) 

1 

Fo 

r, ±iE'-^:7-^ Fo^^:«)^N^3as?:;^c^as^^^. ± 

cD'^:7-^F'^-/-7-SO'±fBii>< tfe — :>(D|?z:cD 

[^^^ 3 ] ±IBd^ < i ooH— co-^:?-^ F-t y 
iS^ccj:0f5^$nrc^^^i^x i4> — i^cQgijo^^^ f 

^iS^^2 ia*£(7):t »; rj-<r7-^ Fo 

^(D^ifficD— o(cc y s ^iS:jR:52 iBi!tCD:f ; =f 

^y'^ Fo 

RCX^i>< — :><Dmr.(D'^y'^ F-t ^ v-^^^jggj 

RU'P< th—r><DT 5 ^M^^O— ^cD::/ »; y i^^^ 

±tB^< ti>-"0<Dyv yiy(ON^mt±nE{i^< 
th — ocom—o^y'^ F'tyv-cDC^SScc-c:^'^ F so 
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^Jg{C-::7-?-F^^CC<t0tS^3*i. ±iB^V:3-^:7> 

±iB::i>< i i>-'^<omii(0'^y'^ K^y v-sJ>'±iB^" 
< <hi>— oc?)llz:cD-^:7*^ F^>^v-ti^-< ti>—^(o 
^mmmmcy(iLXi&^x:$>^) . :f)^-:>±Md'P< ti>— 
^(om—(0^y'^\''ey^-:&U'P< i4>— o(Dl|-<Z) 

IIL. ±iB:t ';d'-<:7'5^ F7&^v;^V^>P r e - p r o 
im^ms : ±ME^y'^ Flf F^±ia-:^ U y 

^l^y A FJS^€:MCC#tffS:^3I7iaig©:t U rf-c-:/^ 
F„ 

9 ] iiB^i-^ < t i>—r)(Dy U 1 
1 0 OOT ^ >'iS*#tfgS^7iBt8CD:t V df^y^ 
h\ 

im^m 1 0 ] ±iB^< i t—- :>CDr^ y zy^t^ 1 - 
F„ 

[iS^^.l 1 ] ±i^yv yiyf)^. Ala. A r A 
sn. Asp. Cys, Gin, Glu. Gly. Hi 
s. lie. Leu, Lys. Met, Phe, Pr 
o. Ser, Thr. Trp, Tyr. RO'V a 1 OSf 

zi^y'^ Fp 

in^m 1 2 ] ±fB^< 1 1— OCD^U A 1 

a, Arg, Asn, Asp, Gin, Glu, Gl 
y. His, lie. Leu, Lys. Mel. Ph 
e. Ser, Thr. Trp. Tyr, RC>'Va \ 

mittx^hm^m i i um(o^ y zi-^yj^ Fo 

[fi^Jg 1 3 ] ±IB^< <b fc— -::>(D:/y y i^tf^. A 1 
a. Arg, Asn. Asp. Cys, Gin, Gl 
u. Gly. His, I le. Leu, Lys. Me 
t. Phe, Pro. Ser. Thr. Trp. Ty 

m^-^t^m^. 1 0 iBtKcDrt y zi-^y^ Fo 

Hn^m 1 4 ] ±iB:i>< t h—OCDyj y A 1 

a, Arg, Asn. Asp, Cys. Gin. Gl 
u. Gly, Lys, His. Pro. Ser. Th 
r, Tyr. RV^V a I ^'>^B%^m^^fbmittifcr ^ ^ 

m<kKifS.^tmm i siBtgOit y zf-<y^ f. 

Hn^m 1 5 ] ±iBii>< <h — y y tyf)^ ( S E 
Q ID No. 5) (Dmm^i^iS. CCrXa a' - 
Xa a^ \t^^, Gly, Ala. His. Ser. A 
rg. RO'Pr OcfcOlS^W/neaEfn/cT^ -/KTA 
i>m^m 1 4IBt£cO:t y rf-<y^ Fo 

[iiJjtJll 6] Xa a* -Xa a* :?&s^^G 1 yX$> 
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in^m 1 8 ] ±ie^< <»: ocd >^ »; s^^jj^^ h ^ > 

;^ y > >se®0«fflfia5^ F y -SIS*]17 IE 

[iS*^ 1 9 ] ISi'P < <b fc-o©^ i; iyf)^^- ^ 

^->r^«Sit^^7Kls<z):t y r3^>'> Ko 

2X&^7fetScD;t-U=f-;:/^ Fo 

[^4^312 2 ] :tU'P< t — ^om— F-t 

5='F"C*>«3. T&^-o (SEQ ID No. 1). (SE 
Q ID No. 2). (SEQ ID No, 6). 
(SEQ ID No. 7). (SEQ ID No. 
8) . (SEQ ID N 0. 9) . (SEQ ID 
No. 10). (SEQ ID No. 13). (SE 
Q ID No. 15). m>±.t^^V'^ F<D^— 

^Fp 

CIS3e^2 3 ] C^JSr 5 F4MCC$t^i«*Jg2 2ie 
tg(7):ty n-::?^^ Fo 

[iS5j<Ji2 4 ] ±M/P<s ti>-r><Dmi<o-<':f^ F^ 

-^v>^:?3^a'±ia::i>< i — ^omi^D^y^ f^^ 

©^<i4>— (SEQ ID No. 1 ) SO' 

(SEQ ID No. 2) j:^m^mt)^hm{tHfcm 

ig^f^o-c:7-^ F<DgfS^aS^g|«f*r*0. 
7>Fti3i(SEQ ID No. 3) CccrXaa 
XaaV Xaa', XaaV Xaa*V Xa 
a' ' . Xaa» ^ , Xaa* ' . Xaa* V Xaa 
^VXaa^VXaa^^. RO'X a a ^ ' S 
CC[5)Gr&Mor^>J: < . Ala,Arg, Cys, A 
sn. Asp. Gin. Glu. Gly. His, I 1 
e. Leu. Lys. Met. Phe. Pro, Se 
r, Thr, Trp. Ty r&C>'Va I tf^hm^Ut^h 
m\ttxi>^ ?:WTSif*^2 2iaKcD:J-';ri><:7-^Fc 
[iS:*:il2 5] XaaM^Ph e. Cy s, I 1 e. 

Leu, T Ti>mj^v si\t^hiS.^mi^^hm\ttitcr^ 

^m^h^. XaaMiAsn. lie. Cys. TkU 
L.euJ;i^WLi>mfPhmittifcrx^WrQi>^. Xaa 
Ms. Phe. Ala. Cys. Met. Sre. Th 
r. Trp. Tyr. Gin, Pro. Lys. As 
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n. Glu, His, Asp. SO'A r «f)^h^i>mi3^ 
hm\ttlfcT^ ymr^i>^. Xa aM'SA 1 a, Cy 
s. Met. Pro. Thr. Ser. Trp. Ty 
r. Gin. Lys, Asn, Glu. His. As 

P. mjkvsx^m.^mi)^hm\ttifcr^ymx^^ 

D. Xaa^MiGly, Lys.Leu, lie. V 
al. Ala. Phe, Met. Thr. Ser. Tr 
P. Tyr. Gin. Lys. Asn. Glu. Hi 

s. As pmj^Av z^^fSL^nt^hm^ttifcT X 

10 Xaa' • (JMet. Cys. Trp. Ty 

r. Gin. Lys. His. Pro. Ser. m>A 
r^f)^h}&hmiy'hm{ttifcT^ym'ChK>. Xaa 
' ^ \t. Phe. Cys, lie. Trp, Le \xVlZ> 

yB.\t>h^^miPhm\t^fcr^yWrch^:>. xaa 

•M^Leu. Me. Cys. Trp. Phe. Va 
1. Ala. Gly. ZiO'P r ot^hm^mi^^hmitti 
/cT$yffi-e*)0. Xaa' • (iThr. Cys. Tr 
p. Tyr. Asp. Glu. Lys, Are. Gl 
n. His. Met. Ala, Gly. SD^P v oiPh 

20 fSL^mii^hm{ttitcr^ymrC$^^^ Xaa* " (SCy 
s. Ala, Glu. Gin. His. Met. Pro 
ISlUT V p i)^hJ{SL^mt^hm\tinfcr 5 ^mv^ ^ . X 
aa' » RO'Xaa' ' ii|llC'C*>M^r fed: < . Ar 
g. Asp, Cys. His. Glu. Lys. Gl 
n. Tyr, Thr. Trp, Met, Ser. Al 
a. Phe.Val. lie. Leu, l^Z^P v o^^ 
J&^mi^^hm\1litifcT ^ ^m-^h^ . Xaa^ 2 {iCy 
s. Arg. Asp. His, Glu. Gly. Ly 
s, Gin, Tyr, Trp, Met. Asn, Al 

30 a. Pro, s e r. &0'Th r J:0^^f¥:<>^6iS«n 
fcT $ ^Kr*^iS3lcJI2 A%m<0:^ V zf^V^^ Fo 

[t«*ig2 7] XaaMXaaVXaa^'.X 
a a" 2 RC>'Xaa" " <^ ^ ^Utitcm(D'J>< t i>—r> 

[m^m2 8] Xaa^T&^Phe. Ala. His. 
Lys. Glu, Asp. Sre. Ry^Arg<fci3^^ 
40 e>^iit titer ^ ymX'$>K^ . Xaa'';OiThr. A 
sp. His, Ser. Ala. RO'G 1 u J: 0 
^^^mi^tttfcr ^ ymv^*). Xaa' ' ^^Ats, L 
ys. His. Gin. Trp. Tyr, Thr, Al 
a. Leu. lie. Val. Phe, Glu. As 
p. ;5^0'Me t J:0^*Sf7)^6ig«*i/cr ^ >'|R-C* 
0. Xaa^^/>^Arg, Lys. Asn, His. G 
In. Trp, Tyr. Ser. Thr. Pro, Cy 
s. Ala. Gly. Glu. Asp. S2>'M e t J: *P 

m^m^ ^miitrifcr ^ ^mv^Ki . -eurxaa" ^ 

50 ^^Ser. Pro. Leu. Cys. Val. I leS 
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l>'±ffi^< th—-:>(Omr.(D^^^h'^K (SEQ I 
D No. 1 ) . (SEQ ID No. 2) . (SE 
Q ID No. 7).S:C>'(SEQ ID No. 

6) <t:K^^^mRa't(Dmmmmmi^f)^^m^mim^ 

m^-m^O] (SEQ ID No. 3)CC--<-7-^ 
Fftg^?n/c (SEQ ID No. 6). (SEQ 
ID No. 6) CC^:/^Fjte^3ti/c (SEQ ID 

No. 3). -y>>^Cj|S^Sn/c (SEQ ID 
No. 6)-i'7>K. flLCCr:^U -yi^^j$/c (SE 
Q ID No, 3) tc--^:7'^ FJ&^3*m^'S. X« 
•;'t^{C-iy^ F<g^?ti/c ( SEQ ID No. 

3) . (iuccr-rry >;.>?fcS/c (SEQ id n 
o. 6) cc^7'^ FM^stiri^^. Ro^'cneotgftfe 

IStgc?:):^rf'-<:7*^ Fo 

[iS:>}t:S3 1 ] ±iB:t U FcdNtR^Cci^^? 
Fo 

[it*^3 2 ] U rf-<:7> FON^^CCiB^^ 

txfc%^^-r)\^^v^^ F*J|CC$tffS*«2 2tBt8<D* »; 

:3--c:7> Fo 

[li3}eJ13 3] (SEQ ID No. 1) (DT ^ y 

[ff^^3 4] (SEQ ID No. 1). (SE 
Q ID No. 9). (SEQ ID No. 1 
0). (SEQ ID No. 3). SO' (SEQ I 

D No. 2) . j;:^r&i>mi)^hm\ttifcT ^ ^mmrn, 
c^^co-is^ci^mnm—c y s *wr i c ^(om. 

[iS:*^3 7] ±ie-^:7'^ Ft^^MS EQ ID N 

o . 9 ) mf^^(ommmmw<or ^ ymm^^n-om 

[iS:*J13 8] ±12-^7*^ F>5>M SEQ ID N 

o . 10) Rif^(Dmm^mmw(or ^ ^mmi^m^ 

milm 3 9 ] ±M^y'=f- F;!>W S E Q ID N 
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o, 1 1) or ^ ccrxaa^ . X 
aa' . XaaV Xaa'. Xaa^ . Xaa^ ' . 
Xaa* ^ . Xaa^ V X a a ' V X a a ' « . X 
aa' . Xaa' V SO^X a a ' ^ tJl^crfego 
XhX< . Ala, A T s . Cys. Asn, Asp, 
Gin. Glu. Gly, His, I le. Leu, L 
ys, Met, Phe, Pro, Ser. Thr. Tr 

P. Ty r. scxva \ ^yyfSL^mi)^hm\iri^f^ms. 

10 [ii^^4 0] ±ie-i:7>F?^^ (SEQ ID N 

0, 1 1 ) or^ CCr-Xaa^RO^' 
Xaa' Ji[^i;r4>Sor 4>J:< . Argr, Asp. C 
ys. His. Glu, Lys. Gin, Tyr. Th 
r. Trp. Met. Ser. Ala. Phe. Va 

1. I 1 e. Leu. RC>Pr OcfcOSc-SfflpA^^iSt^n 
fcT 5 ymX'^ 0, Xaa' \t\v Asp. Cy 
s. His, Glu. Ser, Gly, Lys, Gl 
n. Tyr. Met. Asn. Ala. Pro. SO'T 
liTj;:^^hnt^hm{ttifcr^ym'ChK^. Xaa' 

20 &3;Ala, Cys. Pro. Gin. Glu, His. 
Met, lSLZ>TTi>J^^ll&^mi)^hm\ttifcr^yWiX' 
XaaMiThr, Trp, Tyr, Asp, G 
lu. Lys. Arg. Gin. His. Met. Al 
a. Cys. Pro. S2>'G 1 y icO^^m^^iMt^ti 
/cTS Xaa' ' (JLe u. lie, Cy 

s. Pro, Trp, Phe. Val, Ala, RCI^G 
\ yJ^^i&^mi^^hm\ttifcr^ym'C&K>. Xaa 
'MiPhe, lie, Trp. Leu. Cys. VlZ> 
y^\^^fS.^m^^m\tinfcr^ymv^^. Xaa 

30 'MiMet, Trp, Tyr.Cys.Gln. Ly 
s. His, Pro, Ser. RCXA r z j:i^f&i>mi)^ 
6ia«n/cTS ^^"C^O. Xaa' MSG 1 y. Le 
u. lie. Val. Ala. Phe. Met. Cy 
s. Thr. Ser. Trp. Tyr, Gin. Ly 
s, Asn. Glu, Hi s. Asp. A r g J: 0 
JS.^mt^h^\ttxfcr ^ yWCX:;^^. Xaa' MiAl 
a. Met, Thr. Pro, Ser, Trp. Ty 
r. Gin. Lys. Asn, Glu, His. As 

P. vo^at K^^i^^mphm\ittifcr^ymv$> 

40 0. Xaa'MiPhe, Ala.Met,Pro. C 
ys, Ser, Thr, Tip. Tyr. Gin. Ly 
s. Asn. Glu. His. Asp. RO'A r g J; 0 

)i^hm^^hm\-xrxfcr ^ ymvh^ . xaa* m^as 

n. Me. Cys. P r oRLNX e u J: 0 fi5;'2>fflf;J?>6 
m^ttxtcT^yWrC^^. Xaa'"«Phe, Cy 
s, lie, Leu. Tr pSO'Va 1 d: 0 /3c^g¥?&^6 

[3S5}cJg4 1 ] ^y'^ F^^ccj:0 N^fficcffi^sn 
fcm-r ^ ^BSr*s#-^N^Wtti«:lScc$tftt 

50 ^mAomiiowmi. 
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[li*^4 2] ±i^^':/^\'f)USEQ ID N 
o. 1 2) OT^y^lB^J^WL. CCrXaa* JiS 
er. C y s&aP T oJ:K^gS,^mf>^ ^mitrifcri y 
XaaMJCys, Lys. His. Arg 

aa'«Cys, G I ySO'A 1 a J: ^^Saf)5i6il« 
ti/cT5 >/Kr*0. Xa a' ' «C y s , G 1 ySLZ/ 
Ai aJ:K^^Si^mf)^hmittifcr^y^V^^. Xaa 
^MiCys. Gly. His, Ar gJScZJ^Ly s i: 0 
fSt,^m^^^mi^^tifcr^ymr^$>K>. Xaa* ^ iitCy 
s. Ser. Ala. G 1 uR^'Th r J: 0 
iS&^n/cT^ ^Mr^O. -eurXaa* ' tiCys. 
His. Lys, A r gSO'Ph e J:f3^'Sgf:^>6iS« 

[11^^4 3] K;^^^ (S EQ ID N 

[it^^4 4] ±il^y'^Y^ti^ (SEQ ID N 

o . 14) Rv^^cDmmmmmwor ^ -/^leyu^j^o 

iS5f<^3 6ia«gcDffl^JBj. 

[iS^314 5] ±16-^:7*^ K:OMSEQ ID N 

o . 15) i^z>'^(Dmmmm»(Dr a ^^KiB^j^jt-^ 
if5i<J13 6iBttcDffl«cm 

^ K^MCC^t?iS3jt3S 3 4 XJi 3 6 - 4 5 (Ol^Ttii)^ 1 

[ m^m 4 8 ] ±m:i> <th -"o<Dm-<omm\±^ y 

«5l^JH*CC«L-CrSt4-C*>€>iS^3l4 TIBtJcCDlnMttffl 

^K;&HSEQ ID No. 6):(SEQ ID 
No. 3) CCCXa aMiPh e. Xa aMSLe 
u. Xaa'' «H i s. Xaa' «S e r . Xaa' ° 
»Lys. Xaa* » »Lys, Xaa* ^ «Phe. 
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Xaa* ' (iA 1 a. Xa a* • «A 1 a . Xaa* " 

I 1 e . X a a 2 * E^M e 1 . X a a ^ ^ A s n . 
^OrXa a' MSS e rr*>2> ; (SEQ ID N 
o. 3) CC-CXaa* (iPhe, Xaa" «Leu. 
Xaa' «Hi s. Xaa" US e r . Xaa' VC^L 
ys. Xaa* " {SLys. Xaa' ' ^iPhe. Xa 
a * MiA ] a . X a a * Mi A 1 a . X a a * Mi I 
1 e . X a a ^ * 5iM e t . X a a ^ ^ » A s n . 
rXaa' ' {iSe rr*)f3. 7!^>oN^5SG 1 yCCtj-^ 

10 ^titcMe t-<y'9' h^^m^^ : (SEQ ID N 
o. 2) tC-<:7>KilS'&Sn/c (SEQ IDNo. 
2);(SEQ ID No. 5 ) iC'-c:?*^ K^g^^ n 
/c(SEQ ID No. 2):CCrXaa*--Xa 
aMi«iic(SEQ ID N o . 2 ) OffeOD-^:;^^ F 
CC[5)D<iS-&?nr(.i^G 1 yT'^€> : (SEQ ID 
No. 3) CCrXaa' tiPhe. Xaa® {iL e 
u. Xaa' (iHi s. Xaa* tiSer. Xaa* 
«Lys. Xaa* * «Lys. Xaa* =^ »Phe. 
Xaa' MJA I a . Xaa' « tiA 1 a . X a a * ^ 

20 5i I 1 e . Xaa' ^ tiM e t . X a a = ' tiA s n 
UrXaa^ ^ tiSe r'r$>SJ:0^^Bf3&^6S«*i-5 

[i»5)<ffi5 1 ] ±iB^< i fc— ^CD^rcDtS®14-<-7' 
^KjJ^MSEQ ID No. 1). (SEQ ID 
No. 2) . N^G 1 ytC-^:7*5^Fife^3n/c]V!e t 
^J$o(SEQ ID No. 2 ) . fig2 1 CDMe t 
2J»iK<b3nrc^^> (SEQ ID No. 2),14S2 
lOMe t35>iK^43#i-Cli'2> ( S EQ I D No. 

1) . N^^G I yi)m^^ri. i)^'-:>iiLm2(Dl l eH)^ 
30 Me tr'g&K;^6nrC>^ ( S EQ ID No. 

2) . ffigl OCDLy s^^H i s rg#R^6tlTCi-5 
(SEQ ID No. 2), {4^1 ICDLy s:O^H i 

sra#Rx.e>nrc^'E> (SEQ id no. 2), 

(igl OSD^U 1 (DLy s^^^^H i sRD'H i s "Cg 
#K^6tirC^^ (SEQ I D No. 2) . aS8 
(OS e r:f)^Th r vmtiXi^htiXi^^ ^ (SEQ ID 
No. 2 ) . {4g8<DS e r :<>^A 1 arg^Kx^n 
'CC*e(SEQ ID N o. 2) . (4g8CDS e r;5>5 
G 1 u-Cg#f^x.6tirc^'5 ( S EQ ID No. 
40 2) . (4g7cDHi s*iPh e-Cg*f^x.6nrc^-5 
(SEQ ID No. 2) . ^^fi5Lg22R0'23O 
As n;i5^0'Se r?^»^^*$4irc>€> (SEQ ID N 
o. 2) . figl OCDG 1 yf)^H i srS*ftx.6tir 
C^€» (S EQ ID No. 1 ) . N^iSG I yf>^m^ 
Stirc*5(SEQ ID No. 2). N^Gly 
Ra^iiLm.2<Dl 1 e3&^'i^*$tiri*-6 (SEQ ID 
No. 2) . N^ffiG I yR^'iag2CDI 1 e7&^^*S 
nrc*^ (SEQ ID No. 1 ) . N^SSG 1 y:?>5 

^i^nrc^a (SEQ i d no. 1 ) . NtRSSg 

50 1 y(iC-<y'^b'^^^titcMe t SrWT^ (SEQ I 
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D No. 1 ) . C^^S e r*i|g;*Snrt>2. (SE 
Q ID No. 1 ) . C^S e r RO'fcig2 2©L 
ysds^iSn-CC^* (SEQ ID No. 1 ) , 
S2 2(0Ly s*SG 1 y-ca*Rie.tn:t»* (SEQ 
ID No. 2) , C5S^S e r*5^i?n. {4g7 
®H i s*SA r g-Cgtrt^en^ figSCDSe r*JG 
1 urS*R^6tl, *»oN5SJSG 1 y{C-^:/5^ Kife^ 
$n/cMe t^rW-r-S (SEQ ID No. 
D>*(4g7CDHi s*SA r grg#ft^^*l. figSCDS 
e r 1 ur-g#f^;^6n. (jiS2 3©S e r*iP r 
o-CS&f^A6il. *>oN5^G 1 yJC'<:7'^ Kfe^S 
i^fcMe t^Wre (SEQ ID No. I)cfc0fil 

K. PI, PGL= . •fe5'Df>A, ±fB6igffife-^^3=' 

±ii'j><th — :><Dtmti^-:^'^h'i,:iid^< ^ii~ 
*6i»^J15 2iai£cr):&tt. 
CiS^ 5 4 ] ±iei!> < <t fc— ^^©Jaaii-^:/^ K 

6n5ii*^5 3©:^rft. 

[iS^5 6 ] ±IHii>< i fe-ooctatt-^:?"^ K 
* 5 58*11 5 7fBK©*iS. 

[fS*JS6 0] T 5 vKfllii ( S E Q ID No. 

3) ^^■^-^v^YyM.^ciwmmMm^^^. k-^ 

7"^ KW-g-eDNTfej^tC-xr'-^^ F^^-CM^Sn/Oi^^^- 
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iU-t K 0 . (i U±i2-^ K*M S E Q ID 
No. 1 ) ( S E Q ID No. 2 ) ©Wig* 

[ai!yi©fijffl»ff] *^Bj«. 0iJn*cc*tL.-rrsm 

lASttSIc'^ ^ F(reverse antim 
iorobial peptides) ^^tf^iCiSf 
ttifflfiS!^. !rtlt14+'Jrf'^:r^F. Ciffltt'^:?'^ F©jg 

10 «a-r^/c«{>©g[i«s3ciB5©^(ciig-r-5. 

IDS) . m>^v^mt^'^-mfmmmim-^.nc\m^ 

•ti-2.X{i«^aJ:'5 S05IM«i:©@iSS{c J:0?ll?Sa3*i* 

M*]^© J: ^ jswsi^s^-r s . t F ftm^m^m 

«c. *4^w©*^^c*^©:»R*^B{'^iK^r-^i•6. c©5f5£ 
©— gPiLr, S^Si&©*7=Ji'<tL/rso'?eaW(c^ 
«^tet4©*>.SH^© V- :^ <b l> t:flfe©^«J©5fefil«RS 
«?R©*rt^Cc^tSt©}?il5}cAi^j:?*i-c^fco ^©J;^^c 
20 5fe)SX«K»IRH-F©— eft*. il-o©j?F5£#i'-'U-7". o 
*•)-- ^tt^*"-^ F y-'J^-l' 'JTAXJCjg^Stifcy;!'- 
7\ —of J s ^^ i ;l-!f X a :? tcfgjg $ n/c i^JU- 7* 
{i:j:-5-ci 9 8 7Jcfijto-c$R^$tx/clAatt'^7> Fr 

Xenopus laeuis ©fit>Srt{C$**l^>l|CC 

3?7SK!^at-5{^, $R^O/c. (G i o va n 

nini)6. TBiosynthesis and 
Degradation of Peptides D 

30 erived from Xenopus leavi 
s Prohormonesj> t^-i'iir'r 5 .X F V — 
^-■TiV (Biochem. J.)243, (198 
7 ) . 113-120. RO'-y'X D 7 ( Z a s 1 o 
f), TMagainins, a Class of 
Anti-Microbial peptides f 
rom Xenopus Skin.Isolatio 
n, characterization of two 
active forms and partial 
cDNA Sequence of a precu 

40 rsorjProc. Natl. Acad. Sci. 
(USA) 84, ( 1 9 8 7) , 54 4 9 - 54 5 3. 
RCJff-';- (Te r r y ) 6, TThe cDNASe 
quence Coding for Prepro- 
PGS(Prepro-Magainins) and 
Aspects of the Processin 
g of This Prepro-Polypept 
idej J. Biol. Chemistry. 263, 
(1988). 5745-5751 *#M3tl/ct^ C 
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Sn/Co cn6^:7*^K«. m^mc-vij^fs-i^ (ma 
ga i n 1 n s ) tmtti^o W^S^J^^^^f^l^r C^-^ v 

ixi^-fe^nf > (cecropins), y^y 
>(defensins). tf;l/r3 ( s a r c 

oloxins), ^ Vr- -i > (me \ i ttins) 

(^cm-r^mf^ntcm^it. —met: v^mmm 

a:>r>X(Jaynes) ecDnocD^^Wgi (WO 10 
8 9/0 4 37 ISO'WO 8 8/0 09 7 6) T^^^Cf 

b 1 n i n) Sa^v;?/>r:^>{i. f^^^ffi^^i^roigm 

PO 0. 29 9. 8 28:P. :^X^-;UX(Cas 
teels)6. rApidaecins:Antib 
acterial Peptides From Ho 
neybeesjThe EMBO J. 6. (198 
9), 2387-2391 ;F. x:r^b A-:^>^/^* v 
h (Ebrahim-Nesbat) ^rcul tiv 
a-r-Related Differences in 

the Distribution of Cell 30 
-Wall— Bound Thioninsin Co 
mpatible and Incompatible 

Interactions Between Bar 
ley and Powdery NildewjPl 
anta 1 7 9. ( 1 9 8 9 ) . 2 0 3 - 2 1 0# 

m^htltco >^AU7-^^(Juretic)e). TM 
againin 2Amide and Analog 
ues, Antimicrobial Activi t 
y. Membrane Depolarization 
andSusceptibility of Pro 
teoIysisjFebs Lett. 249, (1 
98 9). 2 1 9-2 2 3 ; (Ch en) 6a 
1, rsynthetic Magainin Ana 
logues With Improved Anti 
microbial ActivityjFebsLe 50 
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tt. 236. ( 1 988), 462 -466:^x> 
(Chen) *114#f¥ffilllN o. 2 8 0, 3 6 3. 
1 9 8 8^1 2«6HtbM ; (Cuervo) 
6rsynthesis and Antimicro 
bial Activity of Magainin 
Alanine Substitution Ana 
logsjProceedings of the E 
leventh American Peptide 
Symposium:Pept ides;Chemis 
try, Structure and Biology 
(J. E. i;fx;l. (Ri v i e r) 6) . (199 
0) . pp. 1 24- 1 26, ESCOM-Leide 
n^tf. N e t h. . i7x;l/;i^'6 TTh e Ma g a i 
nins:Sequence Factors Rel 
evant tolncreased Antimic 
robial Activity andDecrea 
sed Hemolytic Activi tyjPe 
ptide Research 1. (1988), 8 

1 - 8 6 ; B^!RFfi^aiMN o . WO 8 8/0 6 59 
7 : &Z^B:^mnmW^ 1 - 29 9 2 9 9#Mo Cti^ 

(D-^^ry:^:^ (Ala) mmmwvizftmsLux^t 

2 (4 5 nr I * ^ v;^' >r > 2 i s»?T 0 

C<D^^tj:m^<D^'y-'-:>\-X. >^>'X=i A ( B a s c o m 
b) e>tcJ:or?f^n. ^^mtrpUilFINo. 5 6 6. 1 
52 ( 1 9 9 0^8>g 1 OeailR) CCfB#5:hrCi€)o 

cc*f T s a®^^js^&:>'/xti wenm\±<D tc^ cc 
K\ vm'&:'^y'^Yn^^mmtm%'^^^^^i>m.mtji 

t^m^^m^. %mc^\:y^^y'^Y(Dm^<D^m^<D 

L/Co :*^?B^6^^S/c. 5tiCim^L/dt^!B5 (PGL 
• ) <D$^r^ b'm (*:§3Jffl»-C«PGL* i^^) <DW 
ffltt*^mL;^Co *^0^^6t3:^/c:. 5x®rgtt^f$o>t- 

F*#§mo. s/ccn6-^7*^ FRO':*-'; =f 
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K2tc6C^«:/ci:;ltf-fei'Pb*> (c e c r o p i 

/imc*tt-StS14*J#-:5, JtSttSiK-^::^'^ F ( r e v 
erse antimicrobial peptid 

es) tbr^hti^^^Li.>^^:!^<Dm&m^m^'r 

i>o *CDj:^?^cffflfiE«5«. RAMPPSCA'RAM 
PPP6««Ct6n^S. COSrOC^^-^J^CDjfflatSl^j 
tt; ^^cmm:^tifcyim^tf>(:^>l'-<y'^h^ (SEQ 
ID No. 1 ) CDiEfiiCCilrS)^ (SEQ I D N 
o. 9) O^jg^r^o-^:/^ F*$t?o CCDi?'^;^©^ 
^QS«CD-M^S. '^^^w'ji-^Z (SEQ ID N 
0. 2) <i:0ftfn^3^,^-<:7> FCDI^Dr. U^O^LaMO 
i^'J-eA^(SEQ ID No. 10)CD«S?:f#o 
^:7-^Fr*So Se«S(^)j|asfe«?Ki. I. 
(Chaiken)6. TSaquence Simp 
lification and Randmizati 
on and the Design of Pept 
ide RecognitionSurfacesjP 
eptides:Chemistry and Bio 
lofiry, Proceedingrs of the 1 
0th American Peptide Symp 

0 s i u m, G. R. ^—i^-^Jl (Marshall) 
m. ESCOM. "y^fly. :t^>^(1988), 3 

5 4 -3 6 3tceg*3nrc^<5« ctiho^y'^- ]=iitm 
Mmm^mtkr^fcii>t^cm(^>htifc. i^-v-^ (Sha 

1 ) 6. TAnti-Sense Peptide R 
ecognition of Sense Pepti 
desrDirect Quantitative C 
haracteriztion With the R 
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ibonuciease S-Peptide Sys 

tam Using Analytical High 
-Performance Affinity Chr 
omatographyj Bi ochemi st ry 
(1 98 7). 2 6. 6 6 9 - 6 7 5^#M?tl/cC^c 
tfc. D-r ^ yie$*x^T^> (tnMtt3Ktt-<:7> 
F) ODSfeWjis!)^. M. M. i^a: 5T + > ( S h emy 
akin)6rTopochemical Appro 
ach in Studies of the Str 
10 ucture-Activity Relation: 
Enant io-enniat in Bj Natur 
e. Jan. 28. (1967). 412-413. S 
Z^M, M. i^^r. ^T^^>6 J^Topochemi ca 1 
Investigations on Peptid 
e S y s t e m s J A n g e w -C h e m. Inte 
rnat.Edit.,8. (1969). 492-4 
9 9CC$a^3nrt^So •7^V^> lSO'2^^>'>^X3A 

-^^•^ FOfflqjjSttSOVXtiSS^J'IBWSiaailS^tS 

40 ^tt*«ll*L//Co 

n^y'^vn^c^^ti^r^>^m<omn^. ^r^^^^Fis 

PAMPPSO'it§{CRAMPPP»M 
50 -^:/^F«. ffliB5X«Ki«5tctiiB5^ll(*tc^t*r'SS«4 
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^t>ro n.i^^&^«k<DJ^^^zr^ b^t. (SEQ 1 
D No. 8) OT^ -/g?«iS*^:^3!>^oC^T^ K 
J^r*^>-fe^nfc-> (Ca c r o p i n) AcoSKt?* 
(SEQ ID No. 1 4) .'K^ijt^HJ 

(Joynes)6. Tin Vitro Cytoc 10 
idal Effect of LyticPepti 
des on Several Transforrae 
d Ma mm a lian Cell LinesjPe 
Ptide Res. 2, 1 9 8 9. 1 5 7 - 1 6 0: 
J.M. e:^X'f>X6rin Vitro Cytoc 
idal Effect of Novel Lyti 
c Peptides onPlasmodium f 
alciparum and Trypanosoma 

cruzijFASEB J. 2. 1 9 8 8. 2 7 7 
8-83;J.M. t?*>f>X6rincreasin 20 
& Bacterial Resistance in 

Plants Utilizing Antibac 
terialGenes from Insectsj 
Bioassays 6. (1987). 263-27 
0 ; J. M. s;^:«:^>X6 TMe t h od for I 
ntroduction of Disese and 

Pest Resistance into Pla 
nts and Novel Genes Incor 
porated into Plants Wh i c h 

Code Therefor J WO 8 8/009 7 30 
6. 1 9 8 8^2^1 IB. :JKS#i^fflil8 8 9. 2 2 
5. 1 9 8 6^7;g2 5 S ; J . M. i^x-T^X^rp 
lants Genetically Enhance 
d for Disease Resistancej 
WO 8 9/043 7 1. 1 9 8 9^5^ 1 8B. *a 
n¥f^itim 115. 941. 198 7^11>g2 B#M. 
L:f)^L. *^BJ#6«. A:<bx.«42^Pf>A (SEQ 

ID No. 8) {c^^r^m<D) m^^cmm 

OSIe(SEQ id No. \ 4 ) iit. ^^iJ ^ly(,C 40 

s-u < y ^ K <D«ji*^si53 i ^ cc M c ^ai 3 n/c 

(Dtmcm^.^im'r^(^chf)^i,^rj:(.^o (seq id 

No. 1 3) CD^it^J^oP 1 RO' (SEQ ID 

No. 1 5)<Dm^^m'^PGL' (Dimn^^y^ 
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it. (SEQ ID N o . 7 ) O«ig?r}toff ^J^cSf 

MC^tbL/Co ^^'JTMsX (W i I 1 i am s ) 6. 
TRaman Spectroscopy of Sy 
nthetic Antimicrobial Fro 
? Peptides Magainin 2a an 
d PGL* J B i o c h em i s t r y , 29. (1 
990) . 4490-4496 #Mo MtC«fJCD:4s^^BJC0 
—m^cU^K -?-<DNX«C^ffi^BfeT^ 

titcmsL c y s Ma^-^ y ^ F (ommu ^ x ^ 
mcm^xim^mL. ^^mmmx^^.^ti^i^'&coiy 

^i>< ti>-'o(ommmm.mm\yxm(iCx^^tj:vm^^ 

tJ. i|ffl9aF*9^J^M (subcellular compa 
r t m e n t s ) Ra^1ttC^«)ffliaX»ttiB5ffi«i*CDffl 

tLxm^^^i>^vyY^m^.-ir^ctx^^. *^flj 

ge^CcSei^ *|gB^C7)— ocDSjt^, laffltl:^- ';:3''-^>''^ 

Ki^, /i>< ifc— -::)com— O-^:?'^ F-t^/v 
-e^-So ctihr,r><D^y'^\''^y'7-. mtm^<o^ 

•Jrj-^-z^^ F4:^Tffi.«W^ciUnKJ-<-7> F-t-zv- 
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-tf> {Re « an) RV^'W. T^i^^ F ( D e g r a d 
o), rcharacterzation ofa H 
elical Protein Designed F 
rom First PrinciplesjScie 
nee, 241. (1988). 9 7 6 ~ 9 7 8 R2:>'^ 
x> (Ch en g) 6. Ham (#^taffitt-<:7> K(D-« 

ttiSWtc:/"; •:^5^-C«?c< r-^:^^K1^ 

^i>< oon— (DSo'^"< ti>~'-D(Dmr.<D^y'^ 
::i>< th-rxDmmmcMUim.U^y'^ 30 

*3X«*L/r'IlocD--^:7> Fct zi-<y^^ Fi 

^t. i4>— OCT)®— CO-^:/^ F-=&^v-<t^^< <b^> 

c<Dm^^t-<y'^m^im05iL'>i>o mmmm^c 
iST^-^Stt. Meo/MS-rs:^'; •^'i^s^cL/r. ^y' 

^Fite^CCcti^. ^i>< i4>— oCD^-CD-^^^F-ty-^ 
FcDm. TiS«S*J$o:**t;a-;:/^Fr*>€>o (S 50 
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EQ ID NO. 2) - (SEQ ID NO. 
2):(SEQID NO. 2)-(SEQ ID N 
O. 3) CCrXa a' «Ph e. Xa a' «L eu, 
Xa aMJH i s. Xa a' «G 1 u, Xa a ' MiG 
ly, Xaa' ' 55Lys. Xaa' ^ «Phe. Xa 
a ^ MiG 1 y , Xaa' ' &iG 1 y , Xaa' M*G 
1 u, Xaa' ' «Me t . Xaa' ' \itLy s^LX 
Xa a^ MiP r or*-5> (SEQ ID NO. 1 
0)~(SEQ ID NO. 2); (SEQ ID 
NO. 1) - (SEQ ID NO. 14) : (SEQ 
ID NO. 13) -(SEQ ID NO. 9) : 
(SEQ ID NO. 10) -(SEQ ID N 
O. 10) ;RC/(SEQ ID NO. 6)-(SE 

Q ID NO. 9) o ±iE0?jcD*grcc*jc>r, ^^^y 
>ti. ^^^y>(0^<D--<y'9-\^^y^-<DC^r^y 
mt^'^>(y>(D:e(D^y'^ f^^y^-cDN^mr^ ym 

(Dm(Dm.m^y'^\'^^^mro ±mm:^^f^mm(^cm^ 

S^Snrc^^)) . RAMP PP. RaJ/Xt*^CD«jg 

JSLZ^i^:^^iK^<m^^y'=^ ¥^y'7-:f)^f^mf^(,^tl^ 

ctt^v^^o ^^m^cli^'yBW^ y'(0^ ^) ::3-<y'^ 

J:^CC^^< i^i— ocDH— (D^:7'^ F^>^-^-SO'::i'"< 
th~r}Comil(D^y'^ \^'^y^-J;:K>fSi^. Ui!)^L. 

iffi*J*':>c ite^Stl^i. ^^B^CD^^y ^:.5>3tl/c5fy 
rf-^:/^ Fti. >'a)N*^JCitgtS^C/cd'-< <!: 

<b—r)(Dm—(D^y'^\''ey'?-<DC^m^mL. "tL 

y^-(DN^mcmmik^^tii>^ ^(o^^t^^t^j^zi^ 

y^^ Y^comt or. -rtwmihti^o (SEQ ID 

NO. 2) - (SEQ ID NO. 5) - (SEQ 
I D NO. 2) ; (SEQ ID NO. 2 ) - 

(SEQ ID NO. 5) - (SEQ ID NO. 
3) CCrXaa^ C^Phe. Xaa° t^Leu. Xa 
a MSH i s , X a a M3:G 1 u , Xaa' ° ^G 1 
y, Xaa' » «Ly s, Xaa' MiPh e, Xaa 
' M^Gl y, Xaa' M*G1 y. Xaa' ^ iiG 1 
u, Xaa' ' tSMe t. Xa a' ' «Ly s-€-brX 
a a ' M3:P r or^b-B ; (SEQ ID NO. 1 
0) - (SEQ ID NO. 5) - (SEQ ID 
NO. 2) : (SEQID NO. 9) - (SEQ I 
D NO. 5) - (SEQ ID NO. 14) : SO' 

(SEQ ID NO. 1)-(SEQ ID NO. 
5) - (SEQ ID NO. \ A) . ±im<Dmr:^ 
l^XyV l^[^(>C^^tli>T ^ ym(OS.r>mXi)^G I y 
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X^$>^if^^Li.^SM^V yiy (SEQ ID NO. 
5) tmi^^^tl^. ^(Dr/^Jyiy. fct^\itE:i[L^l^ 
rftf* L < « 1 0 0 WTCDT ^ ^'MXtiJ: L < 
2 0 £iTCDT 5 ^e!(D:t^ ^"X^ffeOWiS t * 

©^tUa--^:?'^ KoWi, TiacDii?)r*»s, (SEQ 

ID NO, 2)-Ala-(SEQ ID NO. 
2) ; (SEQ ID NO. 2)-Gly'<SEQ 

ID NO. 20) : <SEQ ID NO. 10) 10 
-Ala-(SEQ ID NO. 2) : (SEQ I 
D NO. 9)-Gly-(SEQ ID NO. 1 
4) ; (SEQ ID NO. 9)-Gly-(SEQ 

ID NO. 9) :SC;^(SEQ ID NO. 1) 
-Ala - (SEQ ID HO. \ A) . :^ 
^(Ot Vi)i^y'^ K*S^JCJ: OJg^^tiT 

^CD^^«N*«8RO'C*afe*$tf„ ^LX. 'P<th 

sT'*o. 'P< t^—'oo:>m~c:>^y'^Y(Di^^^(DC 
^^r*g-^snr*>i:c^ ^€>t^J. *:#&h^(Z)c office: 

s{C<fcDBtt$n/cii>< — -^(D^y^^ K-ty^-^-?: 
ffit^'E>o T^ch. CCDCys(i. CD-^:7-^ K-t-/^ 
-ONXtiC^ffitCgfe3n/cX(^^$n/cC y s 

(:/ y i^(7)NX(^C C y s J: 0 gfft 5 ^J^cX 
«^n?:JS^3nrt^e) . Xt^^ZKD-^:?*^ K-t./v 

-^fclS^Sni^ciaSaWGy s^rJf J:< . 1cfL^\t 
(SEQ ID NO. 1 ) - C y s . X( J—' :>CD^Jg 
xmSikttiicOy %^^-r^X^< . fct^\t (SEQ 
ID NO. 3 ) CCrXa a' {*Ph e. X 

a aMiL e u , X a aMiA r Xa a M^S e 
r. Xa a ^ ' iJG 1 y. Xa a * ' t^Ly s, Xa a 
' ^ {*Ph e. Xa a ^ M3:G 1 y, Xa a ' * tJG I 
y . X a a ' ' «G 1 u . X a a ^ ' e t , X a a 
' * (JLy s-eC/TXaa^ ' tiCysr^€>o *>L/. 50 
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Cti6lloo--c:/^ K^y-r-jJ^^^^CDTRfflST'Cy sT 

f#6n-2>«igii (SEQ ID NO. 1)-Cy 
s-S-S-(SEQ ID NO. 3) *<5:a*>3n 

j^Ci. —0(7)^:/^ F^y-^-ON^JSrC y s 

tl/cCy s K-t^^T-oe^JK. Cys- 

(SEQ ID NO. 2 0) CD«^ (CCrv;t7-<.=. 
>1 (SEQID NO. 1) CDliSTtDH i s3:>^A r 
Erra^KA6ti. 14S8 0S e r;&^G 1 nrStf^x. 
enfiiaz 3CDS e xti^P r orB*K^6*irc>S) 
CDlSiS^^^. CCrCy st*{4gl CDG 1 yCC--^::?*^ 
Ki^^Stl^o *^?^<7:>C(7)MCC:teC:f-S3im:ty Z3-<:7* 
^K53:. «ig (SEQ ID NO. l)-CysCO-< 
F^./v--cb. (SEQ ID NO. 20) (C 
CrN^^{^»n«Cy s-C*^) CD^-^SN^jgmn 

(3:. (SEQ ID NO. 1)-Cys-S-S-C 
ys-(SEQ ID NO. Xi^h'). -^mR 

^y'^Ytf^i^'tc. icL^\t^(D^m\X^x—->(r>rx y 

KCy stCj:*)a}San/cAMPPPt;*€>:i>< <t*) — 
->(0^y'^ Y^y-^-^^m^^xj^^cttf^x^^ct^ 

«>«3g(SEQ ID NO. 2)-Cys-S-S 
-(SEQ ID NO. 1) 4f#-^«it^J:0^3n 
i>Ctt^X^. CCXfct^^t^y'^Y iSEQ ID 
NO. 1 ) 4^CD{i^Xa aMcil^M6n^H i s5i 
^^Gy s'CS^K;i6nS. "T^i. >^x;l':7 ^ 
K)tt^«. — -:>0-^:7>K'=e./-7-±(DCy srarfl5^ 

m^XWufz,ctf>^X^^^ fcL^\t. 

hi*. #-T^ (A 1 a) ^J^-:?:/'; -^^S^^CC 
-ecDC^ffiS e r-C-<37> Kig^Snrc^^ (SEQ 
ID NO. 2) <Dm^^\^->miL(0'^y'^ FcDN*$g 
tCittSCC. *OG*iSr-<>^^F!e^3n/cl«jt (SE 
Q ID NO. \ ) ^n^Ctt^X^. CCT'AIa 
«(SEQ ID NO. 6) <Dm&^i^-:>m^(0^y' 
5^F<DN5R4»CC»^3*1, C<D»H(D-^:r^ FCDC^SS 
«(SEQID NO. 12) (CCrXaa'=Se 
r. Xaa' =Lys. Xaa*" =G 1 y. Xaa' ' 
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= Ala. Xaa' * =Gly. Xaa' ^ =Glu, 

IE<DiiOt?*So (SEQ ID NO, 1)=(SE 

Q ID NO. 2)-Ala-(SEQ ID N 
O. 6) - (SEQ I D NO. 1 2) o *fi?a<D:t 

=f-^ y'^ \'(Dm(Dm\tm<Dm ti < s e q i 

D NO. 6) - (SEQ ID NO. l)-GIy 
-(SEQID NO. 2) - (SEQ ID NO. 
2)-(SEQ ID NO. 15)-(SEQ ID 10 

NO, 14)-Cys-S-S-(SEQ ID N 
O. 3) **. *„ C C-C*-C^$n/c-^:7'^ K^^v 

JS35i5*-S<t5iCC«Kei$nr*5f3. (SEQ ID N 
O. 3) **CDXa aMiCy sCCj:0g^^nr4s 
0, (SEQ ID NO. 3) iiXaa^ =Phe. 
Xaa^ =Leu, Xaa^ =His. Xaa* =GI 
u. Xaa' =Hi s. Xaa' ' =Lys. Xaa 
'"=Phe, Xaa''=Gly Xaa'*=Gl 
y, Xaa^''=Glu. Xaa^'=Met.Xaa 20 
' =Ly s. SO^Xaa** ^ =Se r%WO. -S- 
S -(i>^X;l/y ^ Kte^^^To ^^l^::!'-^:?*^ KCDffeCD 
Ttar^>^. (SEQ ID NO. 20) -C 
y s -S-S-Cy s - (SEQ ID NO. 10) 
-(SEQ IDNO. 5)-(SEQ ID NO. 
1)-(SEQ ID NO. I)-(SEQ ID 
NO. 2) o CCr (SEQ I D NO. 5) OX a 
a' -Xa aMiG I y-C*€^ : (SEQ ID N 
Ot 6) - (SEQ ID NO. 7) - (SEQ I 
D NO. 4) - (SEQ 1 D NO. 20) -Cy 30 
s -S-S-Cy s - (SEQ ID NO. 20)* 
-(SEQ ID NO. 4)*-(SEQ ID N 
O. 7) *- (SEQ ID NO. 6) * (CCr 
(SEQ ID NO. 4) aiy^ (SEQ ID N 
O. 4 ) *(7)X a a ' -X a a * {tG \ y rS)-2> : 
Met (SEQ ID NO. 10)-Cys-S-S 
-(SEQ ID NO. 2)oCC'C(SEQ ID 
NO, 2) <Df4K7Cr)H i s»Ar graasSlarc^ 

:::i^y'^h'iit. ccvd^^tc>>:^)iy ^ h^i^^;^nfc:t 

MCC. — t<±(D^7'^ Kl^>^:z:i .;, h^t^^)Vy ^ Fig 

(SEQ ID NO. 1)-(SEQ ID N 
O. 5) -Cy s-S-S-Cy s- (SEQ ID 
NO- 2)fflL(SEQ ID NO. 5 ) OX a a ' 
-Xaa' itG] y "C*S. OfltiS^J^o^ ::f^y'^ 
Kt:*-2>o hLU^tii>tV=(^y'^ ^'f)mmrj:h. C 50 
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y sCCj|S^3n«> (SEQ ID NO. 2 ) 

Giyc*^>. hLm(btii>tV::f^y'^\'f)mmrj: 
6. Cy slfCl^^^n^mmiitS e tV^K> . i^:^)ly 
^ h'm^(D^(0^y^^ Kfltit« (SEQ ID NO. 
2) ^tmty^ri^. CO:t KCCi5UT. s 
OOG 1 y^oyo -J/i^^iiJnfltlJ&^-^-^^^rffitt 

i^^r. m.^:/^ viyi^m^ iSEQ IDNO. 5)- 
Cy s - S -S -C y s - A 1 a CCT*(SEQ 
ID NO, 5) COXaa* -XaaMiG I y-C^ 

ocD-^^'^ F^>/v-c!:— :>(D^y -yi^^^ 
cne«#— Cy stcj:0g^3tir*j0. ^-SC^ 
>^lillococ y s «:^t?o >=;^>»l':7 FtS^ 
{i. i^:^)iy ^ ]^^^f)itfc. C y s^W^>^v-*:r" 
y -^^ i^CCfS'&'r'S>XCi:^ftM^C:/y y iy^(^$>^^y'^ 
FfS^cD— ^^WW^cfc^tc, C y s r 5 ^mraccJl?^ 
^^iTctl^. -eoj:^&ff 6ti-2>:ty :3-;:7'^F(D— o 
ii/c <hx.t^. ^mit (S EQ IDNO. 1)-(SEQ 
ID NO. 4)-(SEQ ID NO. 2)*J# 
CCr«jg(SEQ ID NO. I) im-^^-:^ 
^FOf4g2 1 (ca^me)tl'Sr 5 ^KMe tt^Cy s- 
XM^StiXio^. (SEQ ID NO, 4) cp-CX 
a a ^ 5iG 1 y, Xa aMiCy s. Xa aMJG 1 
y. Xa aM*G 1 yr^*5, i>:^Jly ^ h'l^^li^r.r} 

2fy rf-N:^-^ FOPiJ«. (SEQ ID NO. 1)- 
(SEQ IDNO. 4) - (SEQ ID NO. 
2) (Dm&^n^D. CCr-^ig (SEQ I D NO- 

1 ) ^m-:>^y'^ F(Dfss2 1 cciismen-sr ^ 

Me t«Cy sTajftSnr*50, (SEQ ID N 
O. 4) cf^rXaa' -X a a M^G 1 y 0 . (S 
EQ ID NO. 2) c7):»ii^f#o-;:7'^ F(Dlig2 

ff53n-5o +y FOSiJoe^iKi. mm. (SEQ 

ID NO. 1)-(SEQ ID NO. 15)- 
(SEQ ID NO. 2)%SJ%. CC-C(SEQ 
ID NO. 4 ) CCOC^rXa a ' t^Cy s . Xa a^ 
tiGl y. Xaa' «Pr o, XaaMiCy sr*> 
0. iy:!^)\^y 4 h'm^^tyv yt^f^(Or.-:><DCy sm^c 
mfSL^ti^. A (Mutter). fThe Co 
nstruction of New Protein 
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s andEnzymes — AProspect f 
or the Future?jArgrew. Che 
m. Int. Ed. Engl. . 24. (1985). 
6 3 9-6 5 3#M. ^^'^(OmoMicmK -ecDN^ 

sns. cojc-^^cjaffitt^iBi© — 3a. ~-o<Dm<D 20 

l!a«>^RStt-C* Sic 6©0lil«:©»{C>tt L r Jt«!a«J?g 

K*ij:bi?wr£tt-c* ^. i c a<Dmm»<Dmt:cMi'Xtm 

i^©^^';^3A6©3iffltc^i^-pr•7*'^'.=-> iso'2?r^ 30 

fc, T^cto^. /ci^^c*. mfbtifc-^zf^ hit, isms 

figSCDS e r *G 1 n-Cg}||-r.5C<!:CC<fc 
-jT (SEQ ID NO. 2 ) ©«j^^f#o-v*'-C^ 40 

fSiS^rW-r-S. P3:7lJ-y 'i'A (Fusarium)© 

S±Pfi±?gett. 2 0 - 2 5 /i g/m 1 *i6 4 0 w g/ 

* D h Jj^ 7 (Erwinia Cartovora 
carotovora) ©J:'5&1ii^Slll14Mi?7-y T 

cc>pfr .5 fisa^-^A s ©^c^^:v^J^ciffl^^^!l©^/J^^^|5I± 

r^«iK)4 0--50 y g/m 1 *i6 1 5 0 At g/m I ffl 50 
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•rct^'^mLfc. fct^tf, ±ie©-7*r>f.=->2si3S 

ftiiioTPl (SEQ ID NO. 6 ) Wx^l"^ -f 
0. b*»LP3:7-t*->;-i?Atc*fL-rJti2fl«j^f£ti-r-*-5 

2|E#ii^#aMi-»tH L/C. ^(n>jsi'>ttmm^y. 

=f- K © ~ Ja±© jg^^ Ei , — o©etai* ^ F ma© 

ci*5-e*«.. se>cc, c*Ti=)--i-7"^ F»«!B!iNeiia;t:;^ 

h©^Wt4?rFiW-tft'. A>oii>< ^©^i^5!;:7■u•?■ 
T— fe*©??^£TT-^!ii>SK:Sl^^ -Y 7 ;^^o©i^.^.*W 

r{cit-r-5i£t»:5^-^d' F^u©«tt*l#%. i^^ccisas 
^:i±©!5tSft4'^7'9^ F^rf'PO . C 

n6'<7-5=- F*isiB#«i^-r«>j; ^tc— xEi«»©jie^=- 

5^ F ti, *B>fl*i«fSiS©<J: ^ {c > 3 41 -C :t 3 7" 

So *SBj©fte©gfl?j{i^ en«tt'^:?'5^F©tHStfl!j»14 
^rjaj^f -& tc^Vi^W&r< y=f- F ^Hiltc ^ "J - ^ > 

9t^ism^mkt s c i 2.. *^ig©-® Kse 

t-\ i«>— o©lrtett-^-/5^ Ft, ^«3*afc^i* 
^(*Jffl«aK:i€.S8R?gft©^fk4a'J5E-rS C t<01M^ 

iffliaic J; 0 s ti s^©}ipsfj©siga. tg«s n/c 

*ffllia<k-«9:<?>liia©W^«:*W-S. -^r/f- F©ffl*ffl«J« 

i4©}g«-c$)S. c©xi7.J-;i>yi$tc^^f^^^fi5Lt,» 

*flW©SiI©»*Lt>il*feBHIItc*j|,>r. MMBSa 

JWT-csiBj-rs. *:i6B^cceei^ffli-»e>ns«^©-^7-9^ 

Fa. ii>< <i:<>-o©gS[^^ff|/gmcS;^Lt?£14^fSia 
t4-i:7"^F-e*?.. L,*>C. ^^m<riVi^l>\.^^y=f-Y^ 
a. AMPPP<ttO#S-C**D3tl, C*T,aAnt i 
microbial Peptide Active 
Against Plant Pathogen ©BSt? 
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^CcSe^^:/^ h'JSLZJ^:tV::f'^y'^ KCD/ca&CD^&S 

©*ffi:«|5A'5>o PlantPathology, ms 
)iR, George N. Agrios.Academi 
c Press. Inc.. 1988:A Litet 
ature Guide for Identific 
ation of Plant Pathogenic 
Bacteris. A. Y. Rossman6. Am 
ericanPathological Societ 
y. St. Paul. MN. 1 988:The Lab 20 
oratory Guide for Indenti 
fication of Plant Pathoge 
nic Bacteria, N. W. Schad. Am 
erican Phytopathlogical S 
ociety, St. Paul MN. 1 9 80#Mo 

fet^'csi>wffl>d:AMPPP«. ^m(DmmmMW(D^ 

^— «±(DAMPPP;!>5gsti-2»o Lf)^L. ^m(Dm<D 

t**«>«gx.SAMPPP:0UO^SL.l^ 't(D^^rj:\f^ 

^^^CDSCDSM&D^'^^'^f-'JT (fci^tafF u sa r i u 
mM. G 1 b b e r e 1 1 aS. D i p 1 o d i aS. 40 
MacrophominaS. Pythiu m® . C e 
phalosporiu mM. Erwiniaft. Ps 
eudomonas^) CD®^(Dffl^i±5C<fc DS^^^ 

PPP(3:, cn6S!(^J»©^#CCi5»%flr3T. -t/± 
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S V Ago J: ^ ?:i:S4J9Xfilfi*^ 

tj:m^mi:mm<om^mtct^immv$>^. cn 

j^.mci^Limrmmn^y'^ h"Siz^mm tampp 

PJ t^TIE^^^TS : -^tf^^l^l : -v^;t?V^>2 : 
; P ISlD^j^P 1. PGL^RO'Se 
PGL' :-fe:J7nt'>(Cecropin)A, BSO^' 

G. 7}^-v> (Boman) ron t h e Pri 
mary Structures of Lysozy 
mers, cecropins. and Attaci 
ns from Hyalophora ceropi 
a J D e V e 1 o p m e n t a 1 and Compa 
rative Immunology. 9. (198 
5). 5 5 1 -5 5 8#flg : 1^>'^:3 h+*^> (S a r c 
o t o X i n > RU^CD^^y^^ K ; ^'>t'^> <B 
omb i n i n ) SO^'-eOJS^-^:^'^ h\ A. ^^ — ^ 
^(Csordas) &Z>H, ^ i^^Jl^ (M i c h 1 ) . 
risolierung und Struktura 
ufklarung eines Hamolytis 
ch wirkenden Polypeptides 
aus dem Abwehsekret euro 
paischer UnkenjMonat. fur 
Chemie. 101 (1970). 182-189# 
m ; XP F RU^^(D&^-<y'^ K ; (Th i o 

n i n) JSLZJ^-^comSii^y'^ : 7'r7x>i/> (De f 
e n s i n ) Rl^^OSM^y'^ h\ H. (V 
ogel)6. TTh e S t r u c t u r e of M 
elittin in MembranesjBiop 
hys. J..50. (1986). 573- 58 2# 
M ; ^ y ^> (Me 1 i t 1 i n ) RZ^'tcO^.^^y'^ 
h\ H. TThe Structure 

of Melittin in Membranesj 
Biophys.J..50. (1986). 573- 

5 8 2#M ; R:^m(omm(o-^y'^ I'RV'tomnmm 

m^mmmimmt^. m-mmm^t^mmm». r 
u^y'^ KcDG^r 5 K^^^-rSo m—^Xim 

%-:^\^htii>m^^n-:>'^'&(D-<y'^v^mm'i>. tc 

t^^t. CDES Met 2 n MAG -^OD«t 

mf)^{SEQ ID No. 1 > tci:»3,^$ti-Sv>^>(^ 
^yi(Dm7&tm0^y''^i'T$>^i)K N*^GlytC 
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li^^:/^ K^^-Do /ci^ti (DE S (Ly s 2 10 
2. Ser 23)]MAG1». (SEQ ID N 

^VV$>^i)\ f4S2 3CDC^ffiS e rSO*f4a2 2tc 

tct^U ^G\n 8)MAG2t^. (SEQ 1 20 
D No. 2) CC<i:«3ij^StiS-^;^V^>2 iimC-^T' 
^Fr^)^7&^. -7:^V^>2(D{4a8{Cjimm6n^S 
e r;«>5G 1 n-Cg#f^^6*a. -^35 OSJftS nrt^-So 
f#6n/c2 30r ^ v'KO-^:?'^ F». :*:^l8tcsec*» 

«^c<) HJ^^n/c-^^'^Fo^^s^-rSo -e-tDj:^ 

^^jrfb'^^cDW^. CCys 2 2) Mag 2. CCys 
SDMagl. CCys 8 3 M a g 2 teir^^. Is] 30 

la 13, 18)MAG1(3:. (SEQ ID N 

o. 1 ) "C^an^ v;^'-Y^> 1 ilo]— co-^:^*^ Fr* 

G 1 y*5A 1 aTg#rtx.6nrc^€)o I^UfCC, [A r 
7, Gin 8, Pro 23) MAGI (SEQ 
ID No. 2 0) Ci. e@7 0H i sifiA r grg 
^ft;t6*i. -^^i^g^Sn. {4g8©S e ft^^G 1 n 40 
nm^^^^htl. fiig2 3CDS e rd^P r o-Cg»§n 

So f#6ti/c-<:7>F«. aiK^Sgm^2§f*-C^Sc 
C(D^-<:7'(Df6cD^:/^ F« CA r g 7. Cys 

8) MAGir^So cn^i^^m^, nmmu^x 

mm\^X&^Cti)^X^^. fctUt CD e s G I y 

l.Met2)MAG2«. (SEQ ID No. 
2) ^:}#ov;^>r^>2 <tfH]D^^CD-<:7'^ F-C^S 
i)\ U'^^GX yi)m^^t\Xi6K>. 7&^oN^^CC*fO 50 
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^m.2\^mmm.htxi> \ I e*^r 5-/KMe trg*K 

g»Rz3S»-e*So (5I^;e)>CDl#S<D^qSnX{ig»^cfMS 

--^^'^ FO/cdC>OJ: Oftf S LtigfeOCK o/iHi, ( S 
EQ IDNo. 3 ) C[)«S?:J#o--c:7*5=' FtcJrO^S 

5n-&<7>^'e3fe<, ^©pj^iBjcDffiStwiiitgxti^onr 

or. XaaMa:. (SEQ ID No. 3 ) C[>«® 

#<D{4a«. -<:/^FcDN^ (cti6-^:7*^ Ftcoi^ 
r(ifflS^U>^> (G 1 y) r^-2>) CC*J"rS„ ±m<D 
-^:7>F7&5 (SEQ ID No. 3 ) CD«^*^o-^ 
y'^ FON^^r 5 (ill^G 1 y ) (^C^y^ Fite-^ 

> (Me t ) X«N-;^;^^ Jl/ftMe t T ( f ) Me 
t J , Cy s. Hi sX(JSe r^^i?<b#tC, nJ^iB9 
Xaa" «-eo«ffiRa^'N^(C>ft-rSfig*lSJ#"r 
€>o cn». j»*f8q^j:SWcCc*$Cir^^^6S<Dffig{i 
n^tifc^y'^ Fic*5C:f-5^7#^r*-5>^^cf6J6 

^«pI^«5Xa a^ *^f#6n;^c-A:7> FrUBS^St? 
^itsih. L;&>LC©pJ^:B5«Xa a^ il^^^iSOS 
^r^'E^ (Tj^j:^)-^ I 1 e Gly Lys Phe 
Xa atcoc^rXa at^Ajr^fefcXaa^ . ^(D 

^'!>timMxm.t>'rt. v:^7V^>Hi*SCi{i. (S 
EQ ID No. 3) (CCrXaa' «Phe, X 
aaMSLeu. Xa a^ «H i s. Xaa^ {tS e 
r. Xaa* "«Gly. Xaa' ' «Lys. Xaa 
^ MiPh e. Xa a ' ' SO'X a a ^ ^ ktG 1 y. X 
a a ' M3:G 1 u , X a a ^ ' liM e t , X a a ' 
Lys. -eLTXa a^ M^S e r ) <Dl«iS^f# 

ti. Xa a ' ^ ;&5Ly sT^O. Xaa' ^ t^AsnX 

rxj 5JpJ^-C^f3. iifiOXaail^G'C&'S. T 

«i:t>-^. EllcDigSff (G I GKX ) tc4st:rs^5 

#0:X:?:tiXa a* tC^l/<. Xaa= <!:|h1D<T^->' 
^T'lE^f^^en^S. mStfOC^^^CD TNHz J 
5^. ^cr^StiS--<:7'^ FOC^SST^ FJf^^^-To 

n/cr£tt^^-r!natt-^:7'^ FS^'^RfCCAMPP P(DS{ 
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■c#€,7-a-f-T— fef?rf'pf5^ii;.-r.5>, $:^?go5:M{c*j 

■r 4 C i {C <k -5 -Cffl^*«S-r -5 "C* 5 ^ A M P P P * 
AMP P PSC/iBliaF^{CiJ*ffl8a5^7'af-T--b'{CBS 

*i?S^bCDfcif)fC T'D 7-T — 1^(C i -> tr^ijffl L -5 C i 5: 
^L-Ct*^. M. G. (ttrtt) #M. — 

a^i A M p p psMeasaiJ&oifflosu t^fi^ttcDsi 

l%tcJ:€,ffl<7(Dlgi^7'P7^T--b'CDf'Pffl©llp*ijK:ii>< i 

7R!>'8©H i s is e r0H> v/Z-T -> 2 

Riyf 1(D(4!12 lSiyf2 2©Me t iAs nX«Me t 

^ €)o M«!lROf/X«ffi'^iS;^f*:?"p f-T — fe'tc J: S 

Xaa' tC4sWS Phe, Ala, Glu, A 
sp, Lys, Ser. XitA r g. Xaa' ' {C*jW 
SThr. Asp, Ala. His, X«G 1 u. Xa 
a* ' IC^iiiAre. Lys. His. Gin, Tr 
p, Tyr, Thr, Val, Ala. Leu. II 
e. Glu, Asp. XWPh e. X a ' (C*jl:f^ SO 
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Arg, His, Glu, Trp, Tyr. Thr, A 
la. Cys. Lys, Gly, Asp. Asn, Pr 
o XltM el. Xaa*' CCfcW SPro. Leu, C 
ys.Val. I 1 e. X«T r p. *l6W<DCCDffl{C 
*iW-5)cfcO$?*H-»g^{i. X a a' CCfcWSA r gX 
«L y s m.ik. Xaa' iCiiVf ^ G 1 n g^BLS>'/X{J 
Xaa* ' {C*jlt^.P r o-C*S. AMPPP{C*jW4 
fiB7. 8> 2 1X(*2 2RO'/XW2 3(C*5t-fS*fS 

iiitlttct^it, CXUN*^CC— 
7"^ F$S^CCj:f3ttIx6tl/ciC5®. (SEQ ID 
No. 1 ) <D«S^r}#ov*V.=-> lCDct^nc--i-7'^ 

-7^-r-> l:S'^CDN^4g(cr 5 ^^Me t ifi^y'^f- F 
ife^3iT.-ri»^ CMetjMAGl, ■7*V->1©N 
5R^{CjJ^JL-5;HtMe tJawT"?^ FilS^3n-ri»4 
C ( f ) Me t D MAG 1 . lOC^aS 
Se rKCy sA5'^7>F«S-&34ir(,i-5> CCy s 2 
4)MAGl-e*.5. C(DSII«*fc, fifeCD^ttfln. 
fci^{SNX(iC*^{C'(^«3n)tH i sX«S e r© 

*»HJ(DlnMtt-<:7> Fa. F«BSatc*t 
L. F*Jilffl3tiS«flj®(C*tLtb«e<Jfil,» 
W&^mcmtti:P>ts:\.>, AMPPP»Sf*L< M 

Ci*5||S-C*-5>, fif-^r. — :>©AMPPP?:. ff!2© 
AM P P P i . X«^«!s©v*V :^ly-R!>tm<DJim<DVi 

©^.««X a^fiX©$tSfe{b^«I i J:b*5-r -5 t, ^r. tiiBJ 

»i*©i,> < -oifimmm^ntimiiti^, -e©j; ^ j^c— 
o©ig^« . iE^^c«»fflla/i^«wmfi6©^^P*lKc*^i:^ -2, 

AMPPP©nJfiet4*S5g!j||-C*-5, «tf*H,^*&SW. 
i5-Sit$n/c1ti^5 F 3> F U r{CJ:^B?^«®. 

*/cttjax(*ifflm{c<t*iP^/Hff©fii*ijr*s. cti6 

^ma, ^lfeWCf«Jffl-Cgf.S®'!?©^!SRiyf^g. :^ci 
;^.(*'7-y;l/i^ (Wa r bu r g) SggXWJtf * L < ti 



31 

K*mS5C.fc0^r.^?-rtSo TThe Use o 
f the Oxyg-en Electrode an 
d Fluorescense Probes in 
Simple Measurements of Ph 
otosynthesisjD, Walker. 198 
7, Hansatech Ltd. , Kings Ly 
nn. Norfolk. Ingland ^M. 

RAMPPiC^^K^CJ, 'PU< ti:>—^(OmW.W^C'^ 
LTtStti^tiStiSfi^:?'^ K ( R,e V e r s e A,n 
t i m i c r o b i a 1 P_b ptide activ 
e against at least one JP a 
t h o g e n) CDBSr*^e RAMPPP«. RAMP 

P(Di^^-fe h r* . 'ptj:<t iy-^(oimmwmc 

IciLxm^Utm'&mM.'^y'^ K (R_e V e r s e A 
ntimicrobial P^e p t i d e s wh i 
ch are active against at 
least one P^lant F^athogen) 

Se-r^C<btCj:«3, «L/l^*«i«^.^^oRAMPPP€: 
f^SCis&sr'gtS. l¥L<t^. RAMPPSa^#(CRA 

MP p p{i . mm.^TkU'^i^ciprj: < t h--o(Dtmimm. 

H?r'5eci?&^r^^o RAMPPPCD3ta)RCCfcl^i:. 

-i:7>KK^J^}toRAMPP^f^'2)Ci;!)^rt. m 
«SIkv:^'^::.>1 (SEQ ID No. 9).S!£ 
v:t7^r.>2 (SEQ ID No. 1 0 ) . SKP 1 
(SEQ ID No. 1 3 ) . Slte-b^Pt:->A (S 
EQ ID No, \ A) . t^hmcmkPQY.'' (S 
EQ ID No. 7 ) RO'ffe<D't2^Df>. h 
+ ^>>. ?t<*>t'::->, XPF, ^:t^^>. T^r?:.:^^' 

*#§P^©RAMPP«. ig^3tirc>3ici^^tc 

(SEQ ID No. 1 1) 
jg|K--c:7-^ F«. (SEQ ID No. 3 ) 

w»r«>{k^:^cDis*K-^:7>Fr*4o cne-^-^-^K 

«{i[gX aa* -Xaa'. Xaa". XaaV Xa 
a ' » - X a a ' * &C>'X a a * * - X a a ' ^ CC^ba^ 
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-CpI^IJ^;^^^, CCr-Xaa* , Xaa' . Xa 
a^ , Xaa^ , Xaa^ , Xaa' ^ . Xaa^ ^ , 
Xaa* ^ . Xa' * . Xaa^ . Xaa» ' . Xa 
a» « SllfXaa' « 5J|gc-C tSoT fei < , A 1 
a, Arg, Cys, Asn, Asp. Gin. Gl 
u, Gly, His. lie. Leu. Lys, Me 
t, Phe. Pro, Ser. Thr. Trp, Tyr 
SJ>' V a iJ: 0 lSSL^mip^m\tin:^. »$ L < ( S 
EQ ID No. 11) <D^V''^Y\%Ji?^(D'^tj A :^ 

10 >iaO'2^«ii&^3CCBgilt-^RAMPPr'^f3. CC 
rXaa" SC>'Xaa' «^C-CfeS-:>r J: < . A r 
g. Asp. Cys. His, Glu. Lys, Gl 
n. Tyr. Thr. Trp. Met. Ser. Al 
a. Phe.VaK lie. L e uS2>'P r o ct 0^ 
^S*^6S«n/cT 5 -/Ur* 0 . X a a ' JiA r g . 
Asp. Cys. His. Glu, Lys. Gin. T 
yr. Met. Asn. Ala. Pro. SO'T h r . 
J:0fi£^»>&^6ia5^ti/cr^-^Kr*0. XaaMJA 
la. Gin. Glu. His. Met S?:>'T x pir^f^ 

20 ^^ef?t?>6iM(in/cr ^ yirt'^fD. Xa a'* «T r 
p. Tyr. Asp. Glu. Lys. Arg. Gl 
n. Hi s. Met. Ala. m>Q 1 y J:0fiS€>P3&^ 
hm\ttitcTx^WiXh^^ Xaa' * ttLeu. II 
e. Trp. Phe. Val, A 1 aS^^G I y <i:»3^ 
^Sf*^6S«n/cT5 ylSr^O. Xaa' » 
e. lie. Trp. Le u^C>'Va 1 ^^^^^tf^h 
ii«n/cT ^ ymx^ 0 . Xaa' ' JiM e t . T r 
p. Tyr. Gin. Lys. His. Pro. Ser 
SD^^Ar z i.^m\tttfcr X yWQ^^ . Xaa' * 

30 Gly. Leu, 1 le. Val, Ala. Phe. M 
et. Thr. Ser. Trp. Tyr. Gin. Ly 
s. Asn. Glu. His. Asp. RC^' A r g J: *3 
)S.i>mti^^m\iLt\ftr \ yWXh'O . Xaa* MiAl 
a. Met. Thr. Ser. Trp, Tyr, Gl 
n. Lys. Asn. Glu. His. As pRO'A r 
zX^lS.^mt^hm\tt\icrxjmx:ih^. Xaa' " 
l3:Phe. Ala. Met. Ser. Thr. Trp. 
TyrGln. Lys. Asn. Glu, His. As 
pSe>'A r KX^^i>mPhM\tin-tcr% yggTAO. 

40 Xaa'MiAsn. 1 1 eSO^L e u J: 9i?5c^ef*^6 
"AUtifcr^ymX^^. Xaa' " «Phe, I 1 
e. Leu. T V x^nUV ^ \ ^^^^mt^hm\ttiic 

yxymxhi>. *^?^(cge^ftecDgjfe3*i/cRAMP 

PiLr. (SEQ ID No. 12) (CCrXa 
a' tSSer. RO'P r o J: f5^^»7&^6iS«ti/cr 5 
^Kr^O. Xaa' JiL y sSO'A s n J:^>^Sg¥*^ 
hWiti^icTX ymxh^ . Xa a^iG 1 ySO'A 1 
9.i.^ySLi>miPhm\tiOi1cr\^mith^. Xaa' ' 

50 Xa a' M3:G 1 y&i^'Ly s.fcO^-5ef*>6S 
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«n/cr ^ ^Kr^O. Xaa' M^Se r, a l a. 
0. ^LXXa a* MiH I s . Ly s. A r sROP 

UrrSttJifnaSffiSSS-^:?'^ K (RAMPPP) J&^g 

rat^f e c i tc J: 0 , y y -mtfC 

•^:7*^ K^^^-y- 20 

^•r^cDCC«FCcWffl?c-i:7>F*^^„ =fUrf-c:/^K 

MPPRO'RAMPPP. /c<hx.«Si£-^;y'Y^>l 30 
(SEQ ID No. 9). SfK-75?7V^>2 (SE 
Q ID No. 10).1S3&(SEQ ID No. 

i 2 ) ^m'^^m.'^:^'^^>it^m. s^^^^pt-^A 

(SEQ ID No. 14).JS«kPGL- (SEQ 

ID No. I 5) Rl^miiP \ (SEQ I DN 
o. 13) r^>6o ^mMiCi}^i.>^m^j:i&<D^y*^]^'^ 
y-^-it. (SEQ ID No. 1 ) (J^tSS^rJ^-^v 
:^^->l. (SEQ ID No. 2 ) ©Wig 
•7:^>f^>2. (SEQ ID No. 6 ) c7):^^;&J$ 
-:?P1, (SEQ ID No. 7 ) (D^ig^r^oP G 40 
LV«S(SEQ ID No. 8) CD-lr5^nb:*>A 

PF, f^:t.=.>. ^ U >S<:>'PHIlco 

ttStt-^r^'^Fr*^. ^^•7-XCJ^>''^ F^-^v^ 

?:^;iS-<:7> F^S^r-SfcCDiLrfflC^^nSo fc 
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CiiS±-cai->/c-<:7>FOC^^r ^ F?&^S/c. Whti 

^^i^mmmmt. ^^ojo-^y^FcDcx^iN^iSic 

Fte^StifcC y s mflD*^t?t CD. X«±fB 
-^^'^ FOC^-rn;^^CDN^ffiiC--^:7-^ Fi^-^^-hrc^r 
ctC^M e t X(i ( f ) M e t (Di^m^^tS'-^y*^ F-^: 

-<r^-^FCDNXJiC^5gk:«S5n/cSe rX^iH i s 
(SEQ ID No. 3 ) ( C C "CX a 
a*. Xaa*. Xaa^. XaaV Xaa'*^. X 
aa' V Xaa' " . Xaa^ * . Xaa^ V Xa 
a^VXaa^'.Xaa'^ RC>'X a a ' MS. S 
^C[5]Dr^^-or4>J:<. Ala, Argr, Cys, A 
sn. Asp, Gin. GIu. Gly. His. 1 I 
e, Leu, Lys. Met. Phe. Pro. Se 
r. Thr. Trp. T y rl^ZJ^V a \ yj^hf&^m^^^ 

mi^T^^^y'^V^y^-'f)^. :^§^mr^^^cm^$> 
a. »SL<(J. Ctl^tajm^it. Ala. Arg, A 
sn. Asp. Gin. GIu. Gly. His. I 1 
e. Leu, Lys, Met. Phe, Ser. Th 
r. Trp, Ty rRO'V Q. \ J:K}f&i>m<Dr^ ym^^ 

(SEQ ID No. 3) (CCrXaa'tJ 
Phe. I le. Leu. Tr pSO'Va 1 -^-^^f^^m 
f)^f^m\ctntcr ^ ymv$>K^ . Xaa' tSAsn. II 
eRO'Le u7&^6^SSp3&^e)iS«n/cr5 >^ffit?*0, 
XaaMi. Phe. Ala. Met. Ser. Th 
r, Trp. Tyr. Gin. Lys, Asn, Gl 
u. His. A s plS.UA r gf)^hf&^m^^hmittlfc 

ymT$>0. XaaMiAla. Met.Thr. 
Ser, Trp, Tyr. Gin, Lys, Asn. G 
lu. His. As pRV^Ar s^K^m^m^^^Miitti 
fcTiym-C^^. Xaa* " «GI y. Leu. II 
e. Val. Ala. Phe. Met. Thr. Se 
r. Trp, Tyr, Gin, Lys. Asn. Gl 
u. His, AspRZ^A r sJ:^mi^mf3^fbmttifc 
r^ymv$>^. Xaa* ' t^Met. Trp. Ty 
r. Gin, Lys. His. Pro. Ser SO'A r 
si)^^fS.^mf)^^mittifcr^ymv$>K^. Xaa' ^ 
«Phe, lie. Trp, Le uRVV a 1 7&^6«cS 
m^^hm^tlfcT^ ymx^$>K^. Xaa^ ^ t^Leu. 
lie. Trp. Phe. Val. Ala SO'G 1 y 
6^S8?>!>^6iStf^/cT^ v'iJriO. Xaa' • «T 
hr, Trp. Tyr, Asp. GIu. Lys. Ar 
g. Gin. His, Met. Al aS2>'G 1 y*^6^ 
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a, Gly, Gin, His, Met. SO'T r p3&^6 

aa^ * 5*l§ID"CfeS-:>rfcJ:< . Are, Asp. C 
ys. His. Glu. Lys. Gin. Tyr. Th 
r. Trp, Met. Ser. Ala, Phe, Va 

1, lie, v.bxx'Slup T oj^^m^mtf^f^mutifc 

T^y^r^O. Xaa'MiCys.Arg, As 
P, His, Glu. Lys. Gin, Tyr. Me 
t. Asn. Ala. Pro, SO'T h r J: O^-Sgfi^?^ 10 

o&ipir^^o P 1;^^ampppt::^^ 

C<f:4Ml^aib/c„ rUt^^. P 1 d^d^K <!: 4>-0<Dffl 
P 1 7&^?im*l;4««j:7^nf-r--"if{Cj:5mft 
BS{tcD/ca?)(c. C(7)ft:^1S^mJcp 1 

la-rSCifCL/Co V- (Le e ) 6. TAn t i b a 
cterial Peptides from Pig 
-Intenstines: Isolation of 
a Ma mm alian CecropinjPro 30 
c. Natl. Acad. Sci. (USA), 86, 
(1989) 9159-916 2#Mo m^Vu^T- 

AMPPSC/RAMPPP&6!>*CCliaa (S EQ ID 

No. 3) (CCrXaa" , Xaa' , Xa 
a" ' , Xaa" 2 RO'X a a ' ^ f>^hm\itlh^'P 

«F*l.< Xaa' ' »Ph e. Ala, His. L 
ys. Glu. Asp, Ser, R^A r g i D^^fflf 
-fJ^hmUtitcT^ymv&f^). Xaa**iThr. As 40 
p. His. Ser. Ala, SO'G 1 uJ:K>0SL^mi^^ 
hmittlfcT^ymv^K^. Xaa^ ' :?^>^A r g . Ly 
s. His. Gin. Trp, Tyr, Thr, Al 
a. Leu, 1 le. Val, Phe. Glu. As 

Xaa^'^^Arg, Lys, Asn. His, G 
In, Trp, Tyr. Ser, Thr. Pro, Cy 
s, Ala, Gly, Glu. Asp. jSlZJ^Mb 1 <fcD 

fSi^m^f^mittifcri ymv^yK^. ^UrXaa" ' 

f)^Ser. Pro, Leu, Cys. Val, I le. 50 
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Xiitr^m^xiimmmt. «i§ c s e q id n 

o. 3) (CCrXaa", Xaa*, Xaa^, Xa 
a* . Xaa' V Xaa' ' , Xaa' ' . Xaa 
' ' , Xaa» • . Xaa^ V Xaa' Xaa 
' ' . SO'Xa a^ ^ «|5l(;T«>Mr>r4iJ:<, A 1 
a. Arg. Asn. Asp. Cys, Gin. Crl 
u, Gly, His, lie. Leu. Lys, Me 
t, Phe, Pro. Ser. Thr. Trp, Ty 
r. RO'Va 1 J:K^m^mf)^hS\tri^) 

^mi^^Mv^ftumm^^y'^i'^'ei^r^^ en 

-C, n^ti^inmn^y'^ K&J-ocd^^^^C y s 

U.n&(SEQ ID No. 1) (CC^figTCC 
iiSrm6ti€>H i s(iCy srSJft^riri^^) 
ig(SEQ ID No. 2) (CCragTCDHis 
«Arg-CSJ6$n. eSSJcaSm^n-SSe r»C 
ysrg^^nTc^S) (D'-<y'^\''v$>^o ^mmcoc 

^tir. PI. -b^'Pb->A, PGL^ ^c^RO^VXti 
±aiCDRAMPPPOJ:^^cSi«tt-i:7> KCCCy sB 
^^^ti'Ci^O^r^-So -rJ^jrt)^. fct^{t. :fimM(D 
-ty v-^i. «^ (S EQ ID No. 10) (CC 
r'^(D||3Scr)i4atCii«me>n-5Me tl3:Cy s-Cg 

m^tix^^6) ^i^-:>^y'^\'^'^^'r^. c(D^y'^ 

mB(D—^{t. :$:|fcH^c7:)AMP p. AMPPP, RAM 
PP. RAMP PPJSLZ>:t V::i^y'^ b'^-^tsm^<D^ 
y'^¥(Dtf)V^^=^Zy)V^m(Or^ KlbTfe^o fct?L{t 
TThe MagaininsrSeque 
nceFactors Relative to In 
creased Antimicrobial Act 
ivity and Decreased Hemol 
ytic ActivityjPeptide Re 
s. 1. (1988), 81-8 6#RSo Ctx(:>-<y'^ 
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jL^m^mm^cot&mcKoxmmTihitm^a ceo 

y;Ht. ^Urnv'iHt. V -r)V^%yMt. T ^ Fit ^ 
:^';z3-^:7'^K 10 

Site. *»?8ccm^H«g-a<**«jS-r^-ocr>-<:7-^ 

ti>—'^<r>y^ZL(D^y'^\^^y-7--f)^ (SEQ ID 
No. 1). (SEQ ID No. 2) X5i (SEQ 
ID No. 3). (SEQID No. ^) <Dtiz> 

mtmrnr^mmt. mil ( s e q id n o . > so' 

(SEQ ID No. Q) ^i^-:>^y'^h'(Dm^-^f^i1^ 
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s&^mmms.^cMr^'?:<D^f^.<Dmcm\±(Dmc. am 
mm<Dtci^(omwji^ rf-^:^-^^ F^set-r-So {ten 

(SEQ ID No. 2)-(SEQ ID N 
o. 2) ; (SEQ ID No. 1)~(SEQ I 
D No. 1 ); (SEQ ID No. 1 ) - (SE 
Q ID No, 2 ) * * * : (SEQ ID No. 
1)-(SEQ ID No. 3)****:Met- 
(SEQ ID No. 1)-(SEQ ID No. 
l)'**;Met-(SEQ ID No. 3)- 
(SEQ ID No. 3)****:Met-(SE 
Q ID No. 6)-(SEQ ID No. 1) 
*** ; (SEQ ID No. 3)-(SEQ ID 

No. 7)*** :Met-(SEQ ID No. 
1)-(SEQ ID No. 9); (SEQ ID 
No. 6) - (SEQ ID No. 3) • • * * : 
(SEQ ID No. 10)-(SEQ ID N 
o. 3)****;Met-(SEQ ID No. 
7) - (SEQ ID No. 3)**** : (SEQ 

ID No. 3)*'**-(SEQ ID No. 
1) ;Sa^Met- (SEQ ID No. 3) 
****-(SEQ ID No. 6)o CCT'**5K 

e. Xa aMiLe u-C*0. XaaMiH i s. Ly 
s. Phe. S e rRC>'A r g J:f?^^P*^^iSl^n. 
Xaa^«Ser.His.Thr.Al aSC^'G I u 
tf^f^tj:^m^>hmfittx. Xaa* UtG \ ySO'Ly s 
^^f^tj:^mi)^F>m^ttl. Xaa' ' tSLys. Xaa 
' M3:Ph rr^>0. Xaa' ^ «G 1 y&O'A 1 a j: 
Xaa' • ^iG 1 ySO'A I a J: 
^f&^mf)^i^m^ttl. Xa a' M^G 1 u. Xa a^ ' 
{me t X a a^ MiA s nSO'L y s 

^m^^^Mi^ttl. Xaa" ' ittSe rRO'P r oJ:K>f& 
e>»*>6S«n5«i§*}foc<t%.^-ro [Des (G 
ly 1. lie 2)]Magr 2. [Des(Gl 
y 1. lie 2)].Arfir 7.Glu 8. P 
ro 23]Magl. [Des (Lys 22, Se 
r 2 3)] Mag 1 SJ>'C n ^E>C0^^1*^S^-r 

5. ±n^'^y'^-(Dm~Rv^mifmximmm{^h^tc 
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K^^SftO^W^iTISOfeor'*^. ( S E Q I 
D No. 1)-(SEQ ID No. 1)-(SE 
Q ID No. 1):(SEQ ID No. 
1)4: (SEQ ID No. 2) e : (SEQ I 
D No. 2)-(SEQ ID No.2)-(SE 
Q ID No. 2) ; (SEQ ID No. 2)- 
(SEQID No. 1)-(SEQ ID No. 
1)***;(SEQ ID No. 1)-[(SEQ 
ID No. 2>D4-(SEQ ID No. 3) 
•***:and(SEQ ID No. 7)-(SE 20 
Q ID No. 1 ) - (SEQ ID No. 9) 

ii—^(om—(o^y^^ K^>^-7-oc^«. vi> 
<ON*Jg(c:iEJfCc*xr^^ Kjjg^^n. u;>>cDC*iS 

(SEQ ID No. 2) (SEQ I 

D N o . 2 ) 0«jt*}f -^-aftCT) >^y V i^Stlfc:t 
^Jdi'^y'^h'tmiy^tia>Ctf)^-C^. CtiU^-oCD-^ 

/c<hx.«. fcLlt^ (SEQ ID No. 1 ) 
y n/cZ:S^*{C:fo% 2 (D-^tf-f > 2 CDC * 

(SEQ ID No. 2) (SEQ I 

D No. ) - (SEQ ID No. 1) ^^#or A 
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nfbrii>E.Mii<oyo yi^ Stitch V::f^y' 
^F5i(SEQ ID N o. 2) -^y ^'S^, - (S 
EQID No. 2-:ry^;;t^2-(SEQ ID N 
o. 1) ?:^or'$)5^c y'Vyzy^ ^y^^J viy2 lit. 

^^^•r^o ^:^ajCC4Di^-5yy ^;;>^«. NSJ^'CtK^b 

im^. U'^xmm<D-<y*^\^m^^cj:^x-<y^h'v 
j^cfCi. ^/c. ^y -:/>^ti. :r'y -^i^^n/c^^-y cn-^y*^ 

-c«3tci^?&^. *fl?««^^. c©f£14^^. ^M»<^*fflIiaiK 
y FcDtg:;^^*. <@^(D:d' y F 

J:^-C&So Cti{cfie^aIM:ty:3-;:7> F^^55^T-ratB 

sf^fflsovxta:^ y df-<y'^ h'mmim^cj: 

mmr.mt* (seq id no. 2)-(s 

EQ ID No. 2) {t. m^hfcm^^t^^Ctt^ 
*JJ-^/Co cnii. i:'::>(3[)-^:7> F^-^v-^rfSO'-oCi-C 
C^S-<7> F«a^*KffltfSRi^(D r:7U + $^tf^./ J (C 
J: ^ *>»inAj: c c (Dmm^^^mtj:r.:XR:^E,'^X^ > 
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f^ffl «:iSiS?> ^ r 6 ^ X * WCcSSfett^<D?f$^ 

flbCDpie614«. r:7U+i^:/;uj rti?^cCCH:tn<!:^ 20 
K ^ V ^ g < S (D n > 5^ y - 3 > ^ ^ S U 

^ i:;>:«J&*jBM^f cd(c+5J>S: ^ u =^ e y ^ ^ ^ 

<b«:mc^tiiL;feo W. (Ka b s c h) <tC. 

^— (Sander), TDictionary 
of protein secondary stru 
cture:pattern recognition 
of h y d r o g e n - b o n d e d and ge 
ometrical figuresjBiopoly 
mers 22, (1983). 2577-2637 *J 40 
<1:0'R. UT.'^^A (Muthusamy)<hP. K. 
'^^'^T^y % A (Ponnuswamy) . rVar i a 
tion of amino acidpropert 
ies in protein secondary 
structures, alpha-hel ices 
and beta-strandsj, Int. J. P 
eptide Protein Res, 38. (19 
9 0), 3 7 8 -3 9 54. ^«SgetC*5Ct'5>r;l/:7r 

/cC^o :*:|iH^C7)*fStCi:/';-:^$;'©— o^i. (SEQ 50 



1$ga¥5-2 94 99 5 
42 

ID No. 5 (CCrXaa^ -Xaa* «3*2:CC. 
Ala. A r s . Asn. Asp, Cys. Gin. G 

lu. Gly. Pro. Ser. Thr. TyrS^'V 
a 1 <k^fiui>m'^f^mvmni>) (Dflfig^^Oo firCCjf 
^Ll^yO -jiyU. Xaa' i)^G \ y . Xa ;^^G 1 
y. Xaa'^^Ser. Xaa*)5iSer. Xaa^ f)^ 
G 1 yCD4>CD. X«Xaa ' --Xaa* ^mxr ^ 
G I yC*>€>fcO-C*-5>» 5 0CDT^ -^ffi^r^tfflfeCDSf 
tLl^y'V yi>[t. (SEQ ID No. 5) (CC 
r-Xaa ' T^iG 1 y. Xa a" ;OiA r Xaa' i)^A 
T Xa a* 3&^P r o. Xa a* ^^G 1 yT$>^) (D 
mm^t^r>^ G 1 y^cMt?:/V ^^-C^-Sf^WJJ. 
^VyU^iy':r)lV$>^t^m^ti^. tj:iitj:h. Gl 
yffl»Jlfi5P^«. »; FcDfsi6*^CDW0 ^ -2>/c/c 

::^S^^&OX, 1^>i$^-CBiopolymers 2 
2(1984)2577-2637:J. Garnie 
ret a 1 . , J . Mo 1 , B i o 1 . 1 2 0 ( 1 
978) 97-120; . Y. C h o u & 

G. D. Fasraan, Biochemistry. 1 
3 ( 1 974) 2 1 1 -2 2 2#flS] (Cj: 0 ^SUS^i-S 

OG 1 ytcgtp-i:7*^ F^^ir £^-3»r:$:^?SCC<!: 

r^ym^^t^yU<Di>(On^^. Ser-Ser-G 
ly-Gly. S e r -S e r -G 1 y-G I y -G I 
y. Ser-Gly-Gly-Ser. Ser-Gly 
-Ser-Gly-Gly. Gly-Gly-Gly- 
G 1 y - S e r . G 1 y. G I y - G 1 y J& *f * L 

(DX'&hi)K cncCRBSSnJ^C^ (B. L. Si ban 
daR^'J. M. Thornton. Nature. 3 
16, (1985). 170-174: VlU J . S. R 
ichardson S^'D . C. Richardso 

n. mrai. *#M) o mmc. ^^-r^^^m^'j -ji^tc 
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^-rxi. me-^mi oocDT ^ ym<Dm^<o&$x^i> 

*i^c. Cti6iffl!aJ^ F-^-Y>ii. ^-SiS^tc, 

K. (Ve r n e r ) SO'G. i^i' ^^'^ (S c 

hatz), rprotein Translocat 
ion Across MembranesjScie 20 
nce241. (1988), 1307-1313; 
L. Gierasch. TSig-nal Sequen 
c e s J B i o c h em i s h y 28, (198 
9), 9 2 4-93 0 :RO'v an Heijine, 

i+F^-Y>. /cix-tf (S EQ ID No. 16) X 
«(SEQ ID No. 17) com&^t^r>^y'^ K 

-fXS. Ti2tC|l)^$nrc^'2>o p. R. Schof i 30 
eld6. **Sequence and Functi 
onal Expression of the GA 
BAa Receptor Shows a Liga 
nd— Gated Receptor super— F 
ami ly, "Nature 328. (1987), 
221-227;J,E. O'Tousa^. , "Th 
e Drosophiia ninaE Gene E 
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>^T4 U^/^-^AO j p. 4835^ 34-1 3 

9) (SEQ ID No. 1 8) Xt^Ba c i 1 1 u 
s stearothermophilus ther 
mo 1 y s i nO— SP (SISl 8 8-^2 0 3) (SEQ 

ID No. 19) :^mm(^cm^t ^) ::f^y'^ 

<D^n^:i'j>(tf)\^-y^t. J. F. Ui;^>X4^-SC>'D. 
G. D-X(J. F. Leaz c z yn s k iSC/G. 
D.Rose), "Loops in Globula 
r Proteins:A NovelCategor 10 
y of Secondary Structur 
e. "Science 234. (1986), 849 
- 8 5 5 CClH^Snrt^So *f|BJCD:t V Kr 

^:f)irj:mm^:f^ ( S E Q ID 

No, 2 3 ) CD«ig*}^o-:^^ K-C*-5o J, S. t 
h> (Hu s t on) ^. fprotein E 
ngineeringof Antibody Bin 20 
ding Sites:Recovery of Sp 
ecific Activity in an Ant 
i-digoxin single-chain Fv 
analog produced in Esche 
richia col ij Proc. Nat l. Aca 
d. Sci.. (USA) 85. (1988). 587 
9-8 4 3#Mo :^§^^(D0tLi.^mtmm^Ci6^^X. 

J. S. ';^-*'-KV>(Richardson), 
"The anatomy and taxonomy 
of protein structure. "Ad 
V. Protein Chem. 34, ( 1 98 1 ). 
1 6 7- 3 3 9R(:>'J . S. 'J^i-- Fv><hD. C. 
y^^^py>^ "Principles and P 
atterns of protein confer 
mation,"in Prediction of 
ProteinStructure and the 40 
Principles of Protein Con 
formation (G. D. v y:^^>m^ \ P 1 e 
numPress, New York, NY), pp. 
1 -98 ( 1 9 89) ±IBC^< oj!)^CDS^tc2i-^/c 
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l/C^^.®«tC*>li-C. y^')viy\t. Ala. Arg. 
Asn, Asp. Cys. Gin. Glu. Gly. H 
is. 1 le. Leu. Lys. Met. Phe. Pr 
o. Ser. Thr. Trp. T y r Riy^V a 1 

^) "jiy\tk \ Si . Arg, . Asn. Asp. Gin. 
Glu. Gly. HiSv lie. Leu. Lys. M 
et. Phe. Ser. Thr, Trp. Tyr. an 
d Va 1 XK^JiSu^mt^hm\tinfc—-o<Dr ^ 

is^c ^mnx-mmft^ u < «:/ y g i y . a 

laX^JSerr&S„ 2 ACDT ^ ym^i^'r>y v 

Cinh':f^)yV^xmi.^hfi^r^ymu. Ala. Ar 
g. Asn. Asp. Cys, Gin. Glu. Gl 
y. His. I le. Leu. Lys. Met. Ph 
e. Pro. Ser. Thr. Trp. Tyr SCN' V a 

r^ym\t. Ala. Arg. Asn. Asp. C 
ys. Gin. Glu. Gly. Hi s. Lys. Pr 
o. S e r . Thr. Ty rSC>'Va 1 tf^hfSu^^ii^h 

Mitti^^ ^^mcDUiih^^y^} (SEQ I 

D No. 4) (CCrXa a ' --Xa a* tie±riE 
^/cJ:^CcS«i$nr*><tov) cr)«^*J#-:>*>cD4S$ 
•r-So nhtih':f') "ji^iX. Xaa' Ti^Gl y. Se 
r . Asn XItt Lys. X a a ^ *^*G 1 y . Lys. A 
s p . A 1 aX&iA r g. Xa a * f)^G 1 y . G 1 u . 
ThrX«Ser. Xaa*3!>SGly, G 1 u. Pro 
3^«Se TX^^h(D^^^'ti>^ -tliOCy sT5 

9}rfct^\t. Gly-Gly. Ser-Lys. Se 
r-Gly. Asn-Lys-Glu-Glu. ViX>S 
er-Asp-Gly-Pro. UhWciis^O^y'^ 
K. /c<h^«S e r - S e r . Gly-Arg-Se 
r. Ala-Lys-Ala. Lys-AIa-Thr 
-G 1 u. RO'G ly-Arg-Ser-Ser 
■r€»c 2-'5CDr 5 v'KSS^r^tffte©:/*; -^2;^»A 1 
a. Arg. Asn. Asp. Cys. Gin. Gl 
u. Gly. His. lie. Leu. Lys, Me 
t. Phe. Pro. Ser. Thr. Trp. Ty 

r. 'Bizj'y si\j^^^^mi)^hm\ttxfcr^ym^^m 

^^ti^hcOX^^. i:«9Sf^L<ti. TxJmit. A 
la. Arg. Asn. Asp. Cys. Gin. Gl 
u. Gly. His. Lys, Pro. Ser. Th 
r. Tyr. S^'V a \ X^lSL^mt^h^\tti^. *fi 
flSCDftfS L/lWifeO:/'; v^ti. (SEQ ID No. 
5) (CC-CXaa'-Xaa' &^±ieCDfflf;<P?>i8«n 

i>ctt^x^h) <Dm^^n'r>h(Dxh^. ftfSbt^n 

Sgg§«&C4b"C^r. CCD5«:/y G l y. A I 



47 

a. Hi s. Lys, Ser. Ar gSiO'P r o JrOflt 

^mt^^miitti. (SEQ idno. 5) (omc 

JffSLC^>^V yiykt. Xa a* -Xa a' tf^G I yCA 

{t. TiB^S^T€>75^^. C*i6CCKS5ti:^j:li« (SE 
Q ID No. 1)-(SEQ ID No. 5)- 
(SEQ IDNo. 1) : (SEQ ID No. 
2) - (SEQ ID No. 5)-(SEQ ID 
No. 2) : (SEQ ID No. 1)-(SEQ 
ID No.5)-(SEQ ID No. 20) 
***:(SEQ ID No. 1)-Ala-(SE 
Q ID No. 3)****: (SEQ ID N 
o. l)-(Gly)3-(SEQ ID No. 3) 

No. 3) - (SEQ I 



ID No. 

D No. 3) -Cy s - 
ID No, 

D No. 3) -G I y- 
I D No. 1 ) : (SE 



• • * * : (SEQ ID 

D No. 4) - (SEQ 
3) * * * * : (SEQ I 
G 1 y-G 1 y- (SEQ 
3) * * * * : (SEQ I 
G 1 y-G I y- (SEQ 
Q ID No. 1)-(SEQ ID No. 5)- 
(SEQ ID No. 1)-{SEQ ID No. 
I)-(SEQID No. 7)***; (SEQ I 
D No. 3)-(SEQ ID No. 5)-(SE 
Q ID No. 3)-(SEQ ID No. 5)- 
(SEQ ID No. 3)*'**; (SEQ ID 

No. 3)-Gly-(SEQ ID No. 3)- 
GIy-(SEQ ID No. 3)**** : (SE 
Q ID No. 3) -G I y- (SEQ ID N 
07 3)-(SEQ IDNo. 5)-(SEQ ID 

No. 3)****;and(SEQ IDNo. 2 
0)-(SEQ ID No. 4)-(SEQ ID 
No. 9)-(SEQ ID No. 3)****,C 

^, (SEQ ID No. 5)CDXaa'-Xaa' 
(SEQ ID N o . 4 ) OX a a ' ->-X a a * 

iisi^li^c. ^^Giyr^^„ y'v yiyr^'^y'^]^^: 
*5t:f ^jg^ccffissti/cG 1 y r s ymcomitt^hm^ 

^ K^./ v-^^©NX«c*^«:c y s ^{^mr^ 

(t-Ajr^D-^, ■^^m^cU^m'^<D'^y*'^Y^y-7^c:>z, 

o(D#-^acx«N*Jssf**?fft4ffli^^) . xkm 
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m<D-<y'^ b' (tc^i ti^m^ (ON Xltc^mr ^ ^Wii 

Cy s-csgfKx.^ (T^c*:>^. r.-Dcom-x^tm^n 

—Om (IP^. 3l3l> cornet., ^^-b^N^mG \ yCC^f 
m^tl^y'^bt^^^tifcCy s^m-^h. (SEQ 
ID No. 1) <Z)»ffionocD-<y*^ Yii^hi'^htxfc 
:zfi<*r*€>o noCDN^RSSCy s5J. -<y'^Y'^^^ 

10 m(c'^^iy:z^)i^y A vi^^^titc^ :i-^y'^ fcdsh 

(IP^. MM) (SEQ ID No. 

3) (CCrXaa^ 53:Phe. Xaa' (JLeu. X 
a aMiH i s , Xa aMiS e r . Xa a ' MJG 1 
y. Xa a » ' «Ly s. Xa a ' MJPh e. Xa a 
' MiG 1 y; Xa a * * «G 1 y. X a a ' MJG 1 
u. Xa MiMe t . X a a ' MiL y s^OrX 
aa^ ^ \XCvsnhi>) (Dmm.^Wr>--:><D-^y'^ Y 
(OV:^)Vy ^ KM-&€:^tfo •7^V^> 1 <Z>C*i6ll— 

^v-^j:. (SEQ ID No. 3) (CcrC^^ 

m^mm^^vi^n. ^Ox^i.-< ti>—r><omr.<D-<y'^ 
K-t-/v-(i, /c<i:;^5^ (SEQ ID No. 2) 
(C crCy s tJH^CDC^^S e r CC--^:?"^ FJfe^^n 
30 ri^^) CD«ii?:J#o-c:7'^FcD#-^»C^#ftIil 

y'^bf)^'Jpf^tl^o :^mM^cm,^v7.)\yy H FiSte^n 

/c<5:x.(^. ^i§(SEQ ID No. 3)*J^ 

^ FSC>'N^{Cf*#3n/cCy s«r}#o (SEQ I 
D No. 1 ) (DmiL(D^y'^ z^Z)[^y ^ KiilS 
40 CCj:0*S^?nT. z:Mf*:t';:3-:r7*^F^ff>^rS^ 
5c CO:f ';=f-<:/^Fi3:. ^Kit(SEQ ID N 
o. 3) -S-S-Cy s - (SEQ ID No. 
Deer (SEQ ID No. 3)CCoiirXaa 
' - Phe. Xaa^ -Leu. Xaa' -Hi s. X 
aa** -Ser. Xaa' -Gly. Xaa* ' -L 
ys. Xaa' ^ -Phe. Xaa' ^ -Gly. Xa 
a* * -Gly. Xaa* ® -Glu. Xaa^ ' ~M 
ex. Xaa* * -Lys. RO'Xaa* ' -Cy s. 
^f$-^r*>5^. WiL<ti. *^?«<D:f ';rf-<:^^F 
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•^•:7>K if SS>VX{S±i$co<t ^(c:/y 

Vfhtii>tK Cti(iCW^^tiU^>. HO- (SEQ I ^ 
D NO. 20)* -Cys-S-S-Cys - (SE 
QID NO. 2 0) -OH : H2 N- (SEQ ID 
NO. 20) -Cys-S-S-Cys - (SEQl 
D NO. 20)*-NH2:H2N-Met-(SE 10 
Q ID NO. 9) -Cy s -S-S-Cy s - (S 
EQ ID NO. 1 ) -OH ; H2 N-Me t - (S 
EQ ID NO. 2 0) -Cy s-S-S-Cy s- 

(SEQ ID NO. 20) -0H;H2 N-Me t 
-(SEQ ID NO. 20)- (SEQ ID N 
O. 5) -Cy s-S-S-Cy s- (SEQ ID 
NO. 20) -OH ; H2 N-Me t - (SEQ ID 
NO. 20)^-(SEQ ID NO. 1) -Qy 
s -S-S-Cy s - (SEQ ID NO. 2)-0 
H:H2N-(SEQ ID NO. 20)4 - (SE 20 
Q ID NO. 9) -Cy s -S- S-Cy s - (S 
EQ ID NO. 1 0) -OH ; H2 N- (SEQ 
ID NO. 1)-(SEQ ID NO. 15)- 

(SEQ ID NO. 3) -Cy s -S-S-Cy s 
-(SEQ ID NO. 9)-(SEQ ID N 
O. 5) - (SEQ ID NO. 20) -OH. 
±a!(DJ:^cc, r-j (i^:7*^ K*£^*iSL. r-s- 
S-j Ui>::^}l'V A Kte^^^L. r *j «J5K3ti/c 

l^cVy^yi'V ^ Vi^^^^^hfj'^t [yX<O^^C y s CD 30 
ffiffl^iSfc. raO^SiCy s^O^-^r^^ F*S^{CJ:Ofl&<D 

^) . */c^J>< ifc — ^(DffeCD-^:/^ K-t./-:7-_b{cS 
insCy sCC>>X;l/:7 KlS-^Cci o*s^$nri^-s> 

'yU^'f^ Y<Dm\t. d>< <!:«> — :>CD||— 
(SEQ ID No, 1) 

h<D#-«sc7R^g^^»^^»»r ^ . t^-:>^j>< t ^- 

oOlgno^:/^ K-t >'v-;^?^^ig (SEQ ID N 

o . 2 ) c7)-<^-^ v<D^-imn^mmmw^ih 

0, *^■o/cix.(^^»fi (S EQ ID No. 6)C0^> 

[^t 1/3 ccr r-j (i-;:7-^ K*g^;g:inC'. r-s 50 
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-S-j K*g^*7nT„ C<D^ -i^fiO^^) 

K ( comv^tc y s c^#-H^SC^aSf^*n«:J*o ( S 

EQ ID No. 2 ) CDSISff^) ^^L. T - j ti-: 
:7> KSS^^T^^L. r - s - S - J 5S>^>^;l/r7 ^ Ki^^ 

*$tfo C^i6:t';=f-^:/^F«. NXt*C^«S 

^^iim:2 2X^Cy s(^CJ:K>mt^^rifc (gp^. {4gX a 

' rii^tDA s n^Cy s T'g^) <h C ^CDtKii 
(SEQ ID No. 2) ^^^t^r)r.r)<D^y'^ 
^y^-tfiiy:^}iy ^ KJS^Sn^^. ab-Stns. — o 
OrtSUfi^jtcCy sg^^n/c-^r^'^F-ty v-ti, ±iE 
L/cNXttCpf^^Gy y-^-(^ciy:^)Vy ^ Fj^^CC 

flIiS (SEQ ID No. 2)-Cys (^^c^^. 
^;^'<->2 0#-^SC^«»D^*<*) *f#om- 
(7>--<:7-^F^y-7^SD^^tig (SEQ ID No. 
2) (CCr/ccb^Ci. (igXa a= ^ ©A s nCiCy 

^ FS^^/r-r^ajs^^tfo -r^i. cne-tyv- 

(i, -o<DC y s r ^ -/ffiCorawiffJ^SIa/cv^X Jb:? ^ 
Fte'^CCctOgigS^ti'Sc *:WM#'C^^L/cr^'J yi^ 

o;i-yrf-;:/^ F*fP'6c<i:^>. *l%?gcciiEi^WfUr'* 
€>o fiP%. /cix5^. «3t (SEQ ID No. 3) 
-S-S-Cy s- (SEQ ID No. 4)-(S 
EQ ID No.. 2) CCC-e(SEQ ID N 
o. 3) cficOXaa* 53:Phe. Xaa" (iLeu. X 
a aM^H i s . Xa aM^Cy s, Xa a ' 1 
y. Xa a ^ ' itLy s. Xa a • MiPh e. Xa a 
' M3:G i y. Xa a * * «G I y. Xa a ' " «G I 
u. Xa a^ ' t3:Me t . Xa ' «Ly s-eOTX 
a a* MiSe rr**9. ^L/t (SEQ ID N 
o. 4) (DXa a ' -Xa a^ G I yTfti) % 

J^-:):*- zi><7'^ F^f^-5C<bd«r#5o >^:^;U:7.r F 

®— CD"^:7> F^-^v-CDfSgscDC y s 
mziO'^ry v-JC^^^n/t. 5 OOG I y ^-^t^:/'; 
•:^i^{C>f^«r3n/cN5RSSCy sCDPacCJK^SnSo 

iim^tii>m&^r^X(Dm^v$>?>^ (seq id n 

o. 2) - (SEQ ID No, 5)-Cys-S- 
S-Cys-(SEQ ID No. 5)-(SEQ 
ID N o . 3 ) XU (SEQ ID No. 2>-A 
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la-Cys-S-S-Cys-Gly-<SEQ I 
D No. 2) * 

LfCo fct^fit. (SEQ ID No. 

2) (CCr{4S8CDS e r^iG 1 u-Cg^^nrCi 10 

taiBSq-C^^o CDC Office *jt:f^CiSttfflfiS; 

—(omm^^y*^ h\ r:^±u^'P< ^ i>—'ocom—c:>m 30 

(Dc<Dmv {'^tK^mmm^y''^ \^i^^ccmux) m 
tsffl&^)-^ y' ^ K «s ^ n c £ $ n r c ^ 

C0!SStt--<:7'^Kfe. <b^>-o(D»ncD^^^^Stt-^:7• 
mcm\ 'p< ti>-r>(om—(Dvm^^y'^ vtm^m 
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©f^«W-^:7'^ F5iTtB*a#-r ( S E Q ID 

No. 6);(SEQ ID No. 3) CCrXa'a 
' «Phe. Xaa^ tiLeu. XaaMi:H i s. X 
a a MiS e r , Xa a * MiLy s. Xa a * MiL 
ys. Xaa' MSPhe. Xaa* MiAla. Xa 
a ' MiA 1 a . X a a ' ^ {t\ I e . X a a ' » C3:M 
e t. Xaa* ^ UAsn. ^urXaa" MiSe r 
T'*^; (SEQ ID No. 3)CCrXaaMi 
A s n. X a a ^ ^^L e u . X a a ' i s . X a a 
MiSe r. Xaa^ MiLy s, Xaa* ' «Ly 
s, Xaa*MiPhe. Xaa*MiAla, Xaa 
^ MiA I a . X a a • Mi I 1 e . X a a ' ' (iM e 
t. Xaa^ ' &iAsn. -etrXaa' " tiSerr 

N^igG 1 ytC--cy^ F*£^$ti/cMe t 
o: (SEQ ID No. 2 ) FS'&Sn/c 
(SEQ ID No. 2) ; (SEQ ID No. 
5) <D:/y -i/i^CC-::?-^ FJg^ati/c (SEQ I DN 
o. 2). ccr:/'; •j^S^ti^ag (SEQ ID N 
o. 2) CD^iJ<D--i:7'^ F^^S^^nrc^^ ; (SEQ 
ID No. 3).CC-CXaaMiPhe.Xaa^ 
»L e Xaa' (JH i s, Xaa* «S e r , Xa 
a* MiLy s . S e r * ' tSLy s . Xaa' MiP 
he. Xaa' MSA 1 a . Xaa' M3:A I a . X a 
a' MiG 1 u, Xa a^ ' ^^Me t. Xa a^ Mi A 
s n-eorXa a^ * tiS e r-C^)'5 : -etitc-^:?*^ F 
i^^^n/cN^SMe t ^MJC-^OiS±-e2i-<;^cAMP 
PP. &y^|lli;v:^'>r:^>igj^^#«:, ±MZP<ti> 
-(DM— ©JniStt--::/^ F». (SEQ ID No. 

1) . (SEQ ID No. 2). N^iSG 1 yfc-^ 
7>F)fS^3n/cMe t*^o (SEQ ID No, 

2) . fi5[g2 ICDMe itmit^tlXK^^^ (SEQ I 
DNo. 2 ) . {4g2 lOMe t :?&i|^XSnrti-5» (S 
EQ ID No. I) . N^^G \ ytmi^^tli)^^ 
14g2(35 I \ et^Ue i xm^Vi^hinXi^^^ (SEQ 

ID No. 2) . f4Kl OCDLy s;O^H i s "CB* 
ftx6nrc^^ (SEQ ID No. 2). {Sg 1 1 
CDLy s:^>H i sXW^W^htiXi.^^ (SEQ ID 

No. 2) . Citigl OJiO'I 1 (DLy sT&i^^H i s 
SO'H i srg#f^^6x.'Cl^^ (SEQ ID N 
o. 2) . f4S8<Z)S e r;^^Th rrg^ftx.e>nri* 
^(SEQ ID No. 2). ttgScDS e r ;I>5a I 

ara^K^enrc^s (SEQ id no. 2). 

{4g7COH i s^^Ph er'g#f^x.6nTCi^ (SEQ 
ID No. 2) . *^{4g2 2SO'2 3CDA s nS 
O'S e r^^K^SSnrc^^ (SEQ ID No. 
2) . fig] 0<DG 1 y;!?>'H i s rg#f^;^ 6firC^-S 

(SEQ ID No. 1), n^moi yim.i^^ti 
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rii2> (SEQ ID No. 2). N^S^G 1 y;^C>* 
(ig2<D I 1 eJ&^^*$nri^^ (S EQ ID N 
0.2). N^iSG I ySO'f4S2CDI 1 esO^^^Sn 
rL^S(SEQ ID No. 1 ) . N^RigG 1 y:?&3^ 
i^nri^^ (SEQ ID No. D.N^^Gl 
yiC^y'^ KfS^Sti/cMe t ^m^T^ (S EQ ID 
No. 1). C^mS e Ttm^$ tiXi^^i iSEQ 
ID No. i ) . C^ffiS e rS:^'f4{§2 2<7)Ly 
s3!)^^S$nri^^ (SEQ IDNo. 1) . {4g2 
2<DAs n;&$G 1 yr'g^f-^;t6nrc^^ (SEQ I lo 
DNo. 2). C^SffliS e r36SK^*3ti. {4g7©H i 
s^^A V g-cm^R^^tl. {iSSCDS e rJ&^G 1 u-C 
3^>oN^agG 1 y(^-<:7> hMS-^^n/c 
Met«:Wr*(SEQ ID No. 1 ) . SOffig 
7CDH i s:^^A r ^rg^f-^;^.6n. 8 O S e r 
G 1 uVm^:^^^htL. <ag2 30[>S e r^&^P r org 
:^^':>N^^G 1 y tc-c:7*5^ Fjg^3^/cM 
et^Wr-SCSEQ ID No. 1) (r>t^ 
( (SEQ ID No. 2 0) t^f^f&^n^yf^miR^ 

^3'^i:jL±<oiKmii^y'^ ¥<Dmm^^f^m^ti^o tut 

^^^T-^^ (SEQ ID NO. 6) y'z^::^ iSE 
Q ID NO. 1) ; (SEQID NO. 6) y'^ 
:^ (SEQ ID NO. 10) ; (SEQ ID N 
O. 6) ::?'^;^Me t - (SEQ ID NO. 3)C 
Ct:(SEQ ID NO. 3 ) (COC^rX a a Mi P 40 
he. Xa a' «L e u. Xa a' JiA r Xa a* 
^^G 1 u . X a a * MiG 1 y . X a a ' ' ULy s. 
X a a * MJP h e . X a a ^ ' «G I y . X a a ' * 
«G 1 y. Xa a' MJG 1 u . Xa ' «Me t . 
Xaa' ' «Lys. -eorXaa* ^ UP r o ; (S 
EQ IDNO. 6):7'^X(SEQ ID NO. 
3)CCr(SEQ ID NO. 3 ) CC-^l^r X a a 
' «Phe. Xaa** «Leu. Xaa^ »H i s, X 
aaM3:Se r. Xaa' MSG I y. Xaa' ' ^tL 
ys.Xaa'MiPhe.Xaa'M^Gly. Xa 50 
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a' MSG 1 y. Xa a* MiG I u. Xa a^ MiM 
e t-C**:). Xaa^ ^ SO'X a a^ ' «^*3nri> 
(SEQ ID NO. 6)"7'^:^(SEQ ID 

NO. 3)CCr(SEQ ID NO. 3)tc-:>t> 
TXaaM^Ph e. Xa aMiLe u. XaaM'SH 
is. Xaa* US e r . Xaa' tiLys. Xaa 
' MSLy s. Xa a ' MiPh e. X a a ' MiG I 
y. Xa a ^ ' UG I y . Xaa* MiG 1 u. Xaa 
^ ' e t . Xaa' = S^IXX a a ' ^ 

^tiXi.^^: (SEQ ID NO. 6):7'^X(SE 
Q ID NO. 3)CCT'(SEQ ID NO. 
3) JCOi^rXaa* «^*$n. Xaa' ^JPhe. 
Xaa^ »Leu. Xaa' UH i s . X a aMSS e 
r. Xaa' ^ tJGly. Xaa' ' «Lys. Xaa 
' MSPh e. Xa a ' M3:G 1 y. Xa a ' MSG 1 
y. Xaa' ® &SG 1 u . Xaa' ' {tUe t-eOTX 
a a^ MSLy s;&^-^Xa a' MSS e r ; (SEQ 
ID NO, 6) (SEQ ID NO. 3) C 

cr(SEQ ID NO. 3) CC-;:>C:^TXaa M'S^ 
i^n. Xaa* tSPhe. Xaa^ «Leu. Xaa 
MSH i s. Xaa* tSS e r. Xaa' ^ tSLy s. 
Xaa' ' ^SLys. Xaa' ' tSPhe. Xaa' * 
«G 1 y . Xaa' * {SG 1 y . Xaa' ' «G 1 u . 
Xa a^ ' (JMe t . -e^rXa a^ ^ «A s ntf^-oX 
aa'MSSer; (SEQ ID NO. 6):7*^>; 
(SEQ ID NO. 3) CCTMSEQ ID N 
O. 3) CC-:)C^rXa a' »Ph e. Xa aMSLe 
u, XaaMSHis. Xaa* «Ser. Xaa' 
(SG 1 y . Xaa' ' 5SL y s . Xaa' ' «P h e . 
Xaa' ' ISG 1 y . Xaa' ' ^SG 1 y . Xaa' " 
«G 1 u. Xa a^ ' UMe t . -eUrXa a^ ^ UA 
s n^^oXaa' MSS e r ; (SEQ ID NO. 
6) (S EQ ID NO, 3)CCr(SEQ 

ID NO. 3) Ccoc^rXa a ' «K^i$tiXa a 
' JSPhe. Xaa* tSLeu. Xaa' UH i s. X 
a aMSS e r , Xaa' MSG I y. Xaa' ' UL 
ys. Xaa' MSP he. Xaa' ' tSGly. Xa 
a ' Msg I y . Xaa' MSG i u . X a a MSM 
e t . -eurx aa' ' tSLy s^^^^oXa a' ' CSS e 
r; (SEQ ID NO. 6 > :7*'7;:^ ( S E Q ID 

NO. 7) : (SEQ ID NO. 2) - (SEQ 

ID NO. 2) (SEQ ID NO. 

1);(SEQ ID NO. 2)-(SEQ ID 
NO. 2) :7'^X (SEQ ID NO. 10) ; (S 
EQ ID NO. 2)-(SEQ ID NO. 2) 
^*^XMe 1 - (SEQ ID NO. 3 ) CCTMS 
EQ ID NO. 3) CC-Pi^rXa aMSPh e. X 
a a MSL e u . X a a MSA r g , X a a MSG 1 
u. Xaa'MSGly. Xaa' ' tSLys. Xaa 
' ' «Ph e. Xaa' ^ tSG 1 y. Xaa' MSG 1 
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y . X a a ' ' l*G I u . X a a ^ » JitMe i. X a a 
' MiLy s, ^UrXa MiP r o ; (SEQ 
ID NO. 2) - (SEQ ID NO, Z) V'^y:^ 
<SEQ ID NO. 3)C:C-C(SEQ ID N 
O. 3) CCOC^rXa a' 5^Ph e. Xa a« {the 
u. Xa a'' tiH i s . Xaa" «S e r . Xa a' 
»G 1 y . X a a ' * «L y s . X a a ' ' «P h e . 
X a a ^ MiG 1 y . X a a * ' (iG 1 y . X a a ' ^ 
«Glu. Xaa" ' C^Metr^O, -eurXaa 

* ' ao^Xaa' MiK^£$nTi.€> : (SEQ ID 
NO. 2)-(SEQ ID NO. 2) :7'7X (S 

EQ ID NO. 3)CC-C(SEQID NO. 
3) CCoc^rXaa ' itm^^^. Xaa' «Phe. 
Xa a*" WLe u. Xa a' «H i s , Xa a* «S e 
r. Xaa' ° (JGly. Xaa' ' t^Lys. Xaa 

* MSPh Xaa^ M3:G 1 y, Xaa' MiG 1 
y. Xaa' tiG I u. Xa a^ ' tiMe t . ^UX 
Xaa^ MiLy s:?!?^oXaa^ MiSe r ; (SEQ 

ID NO. 2) - (SEQ ID NO. 2) V'^ 
:^ (SEQ ID NO. 3)CCr(SEQ ID 
NO. 3) CCOl^rXaa' Xaa* tiP 

he. Xaa' (iLeu. Xaa' ItH i s. Xaa* 
»S e r. Xaa* «Ly s. Xaa' ' «Ly s. 
Xaa" ' »Phe. Xaa' ' «GI y. Xaa' * 
«G 1 y . Xaa' ' (iG 1 u . Xaa' ' 5iM e t . 
^LrXa a' ^ «A s n;&^oXa a' " «S e r : 
(SEQID NO. 2) - (SEQ ID NO. 

2) (SEQ ID NO. 3)CC-C(SEQ 
ID NO. 3) Cc-^C^rXa a' t^Ph e. Xaa 

" ^SLeu. XaaMiH i s. Xaa' tiSe r, X 
aa' «G1 y. Xaa' ' tiLy s. X a a ' 
Ph e. Xa a ' MiG 1 y. Xa a ' * «G 1 y. X 
aa' ^ «G1 u. Xaa' ' «Me t , X a a ' ' 
As n. -eOTXa a' MJSer:(SEQ ID 
NO. 2) - (SEQ I D NO. 2) (SE 
Q-ID NO. 3) CC r (SEQ ID NO. 

3) CC-P(,^rXaa' CJ^i^ti. Xaa' iiPhe. 
Xaa* »Leu. XaaMiH i s. Xaa* «S e 
r . Xaa' " «G I y . Xaa' G 1 y . Xaa 
' ' ULys. Xaa' ' ^SPhe. Xaa' ' \itG \ 
y. Xa a ' MiG I y. Xa a' «G 1 u. Xaa 
' ' (^Me 1. Xa a' M^Ly s. ^UrXa a' ' 
«Ser: (SEQ ID NO. 2) -(SEQ I 
D NO. 2) :7-^;:^ (S EQ ID NO. 7) : 

(SEQ ID NO. 6) y''7:^Met- (SEQI 
D NO. 3)7'7;<(SEQ ID NO. 1)CC 
r(SEQ ID NO. 3 ) JC-iJC^-CXa aMiPh 
e, Xaa^'ttLeu. Xaa' (iArg. Xaa* « 
GIu. Xaa'MJGly. Xaa' ' l^tLy s. X 
aa' ' tiPh e. Xaa' ^ «G 1 y. Xaa' Mi 
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Gly. Xaa'MiGlu.Xaa*' \tMe t . X 

a a' MSLy s. ^LrXa a' * «P r o : (SE 
Q IDNO. 6) (SEQ ID NO. 3) 

:7'^X(SEQ ID NO. 10)CCr{SEQ 
ID NO. 3) CCOi^TXa a' JiPhe, Xaa* 
liLeu. XaaMiPhe, Xaa* ^iSe r. Xa 
a ' MiLy s. Xaa' ' ^iLy s. Xaa' MiP 
he. Xaa' * 5i G I y . Xaa' * «G I y . X a 
a ' MJG 1 u , Xaa' ' tiM e t . X a a ' ' « A 
10 s n. -^UrXaa' MiSe r : (SEQ ID N 
O. 6) r^^;^ (SEQ ID NO. 7 ) :7'^;^ (S 
EQ ID NO. 1) : (SEQ ID NO. 6) 
:7*^X(SEQ ID NO. 7 ) >'*^;J^ ( S E Q 1 
D NO. 2) : (SEQ IDNO. e)y'^:^{S 
EQ ID NO. 7) >'*^;:<Me t - ( S EQ ID 
NO. 3) ;CCr(SEQ ID NO. 3)^LOii 
rXaa® «Phe. Xaa* (iLeu. Xaa' UA 
r & . X a a * «G 1 u . Xaa' «G 1 y . Xaa 
' ' ItLy Xaa' ' «Ph e. Xaa' * (JG 1 
20 y. Xa a ' * tiG 1 y. Xa a • MiG 1 u, Xa a 
' ' 5iMe t . Xa a' M3:Ly s. ^LTXaa^ ^ 
{iPro:(SEQ ID NO. 2)-(SEQ I 
D NO. 2) y'^::^ (SEQ ID NO, 3) V'^ 
>^ (SEQ ID NO. 3) CCrWibCD (SEQ 
ID NO. 3) CCOorXa a ' RO^Xa aMi^* 
^ti. Xaa' tiPhe. Xaa* 53: Leu. Xaa' 
^iH 1 s . Xa a* «S e r . Xa a ' ° (iG 1 y. X 
a a ' ' ^iLy s. Xa a ' MiPh e. X a a ' * 53: 
Gl y. Xaa' * tiG 1 y, Xaa' ' (iGl u, X 
30 a a' ' «Me t. Xaa' ' «Lys. -eOTXaa 
' * 53:8 e tV$>K\. Zlr>i5b<D (SEQ I DNO. 
3) CCoi^rXaa" {3:Phe. Xaa* {3:Leu. X 
a a' {3:H i s. Xaa* «Se r. Xaa' itG I 
y. Xaa' ' tJLys. Xaa' MJPhe, Xaa 
' M3:GI y. Xaa' ' «G 1 y. Xaa' " (iG 1 
u. Xaa' ' t3:Me t . ^UrXa a' ' RO'X a a 
'*«l^*Snri^^; (SEQID NO. 10):?' 

(SEQ ID NO. 3) "r^'^JX (SEQ ID 
NO. 3) CCr?7}e*(D (SEQ I D NO. 3) CC 
40 oc^rXaa' S:2>'Xaa' umii^ti. Xaa' «P 
he, Xaa® t3:Leu. Xaa'»Hi s. Xaa* 
JiS e r. Xaa' M3:G 1 y. Xaa' ' &iLy s. 
Xaa' ' {iP h e . Xaa' * C3:G I y . Xaa' * 
WG 1 y . Xaa' M3:G 1 u . Xaa' ' «M e t . 
Xa a^ ' (JLy s . -f-L/TXa a' * tiS e rT* 
f). roes?)CD (SEQ ID NO. 3)tCOt4TXa 
a^ {iPh e. Xaa* {iLeu, Xaa' litH i s. 
Xaa* «Ser. Xaa' * «Gly. Xaa' ' 53: 
Lys. Xaa' ' (3:Phe. Xaa' ' 53:GIy. X 
50 a a • * «G 1 y . X a a ' * (3:G 1 u . X a a ' ' 53: 
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Me t-eUrXaa' ^ RO'Xaa^ ^ WK^^StlTC^ fffiStCjcO. f^-5C i^^T'^/c. Sttr* 

^:Met-(SEQ ID N O. 3 ) ■7*"^X ( S E 0 . H i s - S e r ^^^riSISIL, COraotS^^^O-S^ 

Q ID NO. 3 ) (SEQ ID NO. mmy'tir'r-'\z^^^&r^ct^mmLtc.rfxt^ 

3) ccr»]a?>© (SEQ I D NO. 3) (tCr>i>X nf^tifc* ^Jdf^y*^ l^^mm^f^m'&^^ti^t 

XaaMiPhe. XaaMiLeu. XaaM^Hi $ffl^^:7'u r-r--fe';:?iz:o 0-^:7'^ K^gaiSOT. 

s, XaaMiSe r. Xaa ' UtG \ y . Xaa P 1 0#-^C*5Smn^af^ (His) 
* ' (iLy s. Xa a * MiPh e. Xa a ' MiA 1 K<D#-^N^ffi^^iJDsl#f* (S e r ) 

a. Xa a » ' (SA 1 a. Xa a ^ ' I u. Xaa OtBMWM^«rfc/c6-rr*6 CCDWcisc^T. 

' ' t^Me t . Xaa' ' t^Ly s. ^UrXa a' ' ^< t h—zxDm—O^y' ^ P UJ. ^(DN^SgCCff 
«S e r r^O. Iloj^>CD (SEQ I D NO. 3 ) CC 10 ti/cM e t ( f ) M e t ^SrjgCCj^oc i^O^r ^ 

oi^rXaa' SO^Xaa^ XaaMiP 4o fitoT. ff^ti-S-^:?-^ P 1 ©#-3^SN7^ 

he. Xaa° {iLeu. XaaMiHi s. Xaa* ^RZ>'m-mMC^^immmi^X$>^. 

«S e r . Xaa* ^ (iG 1 y. Xaa' ' CiLy s. ^y'^h\ ^y'^]^^y'^- (JSIr"<:7> K^Sr^a^) . 

X a a * =^ «P h e . X a a * ' «G 1 y . Xaa' * Ra^:t 'J 13^:7°^ KO-fL^fl^j-^^a 

«G 1 y. Xaa' MSG 1 u . Xaa' ' UMe t . *^BJ^fi^'5lABtt'^:7*^ K (AMPPP^#d6) . S 

Xaa'MSLys. ^ OrX a a ' * S e r T'* Se^:7*^ K^^oC^ WC:t r^^:7•^ V 

0. H':>860 (SEQ ID NO. 3) (CiX^^rXa ^K^yv--(i, {^ScegAjrfb^W^^CC J: 0 . 

aMiPhe. X a a MS L e u . X a a «H i s . ±Q-^r/^ i^SOVX&J:? -7 > h *afE 

Xaa* t^iSer. Xaa' ° «Gly. Xaa' ' it T-e^Ccx>rj^ Ff 5^SCDD N A4^S^^>^ MfflSacc 
Lys. Xaa'M^Phe. Xaa' MSG I y. X 20 WAL. CCOmmicmts^^y'^ ^mm^'^^~'i:X±<0 

aa' * 5SG1 y. Xaa' MiG 1 u. Xaa^ ' « :frffi}C J: 0 . WWCcfp^C i*5r^-5o GfiEWfefb^^^W 

Me iE-btrXaa' * S:0'X a a ^ * tSl^^^nr ^figCC-:>l^r«, ^^^mtiCU^tKmi^'^y'^ h\ 
C^^;^^o ±fB©^:7>FCCfln^t:, 2(5:ife?acDtBMft?J F. t^SCK:** riX:7> F». l>-rn:^>(7)4> 

ig^CJMtc. ffif*, mmm. ffi#S»J. Jg«»»J&^*^ »1CD-^:7> F^^^IO. /ci^C* rrhe Pep t i 

tstCtf)^V^^. cn(i. ig}BSiI/c<i:x.5SF yX(Fi; des:Analysis. Synthesis. Bi 

[t FO + >^^^;l/D :MES(2 o I o g y j V o I u m e 2-"SpeciaI M 

- CN-^:Jl^*»;;U: x^>:^Jl.jJ-.>®) -.RaUEP ethods in Peptide Synthes 

ES (N- C2 - t FP+i>x^;U) f--i'^ix>-N - is. Part AME. Gros s*j<l:0'J . Me 

C2 -x^>;5^;b;f>>^) , RC>WSfJ/ci;^.(Sr^' F ienhoferJi Academic Press. 
i^h V'yM.Xiit^^^V'-)lin-^t^o Ctihmm^ 30 New York. 1 9 8 0 , SO'V o I u m e 9 - 

(OM^i>^fc. fflC»6n€>tg^, C rspecia! Methods inPeptid 

ti^mmm^t~-m(fC. mo, 01-1^10% (w/v) e synthesis. Part CjS. Uden 

(DSV^^-r^o 4^§^m<0^mm&^^vm^f^tx^^ f r i e n dSCKJ . Meienhoferli. Aca 

y'^ F«. ^mimim(Dit^mXimB1^1jmvi'f^ demic Press. SanDiego. 1987 

ctf)^x^^^, ^Lx. ctihco-^y'^^Y^i^tm^hti. ccietts n/c:epft%ffli^r ^^5)cr sr-5o -^t^'^FcDft^ 

ii^^cibrg^^n, fif-^r. $:^w©rampppsi ^m(Dfcisb(^^mMx^tL<m(.>f^ti^(D[t. Htaa 

/cc!:;l«±iaL/cP I SD^' CA r g 7 ] Ma g 1 (Dft^ C^r. -<y'^ h'CDC^m^^htii^LX . ^^^tT^^J-^- 

*ilFTcicccfc-^rae^Wccf^sCc!:;&s-c#&o ff 6 40 ^}$<* (fiJJiiiBftfrt^ ) ±r . jf s L < (s-Stc-o 

tiimm$titc-<y'^h^t. se-oT. *l*?Sc7)tBMW?g ©r^yKr. FJ&i^fiJcSti-S. -<y^^h*(DC^ 

^m^'Ov-'^yifcmm'r^. ^(o^^ta^iyv-'^ym JSr^^K (ctaa) ^mmc it-^mi^^mtctx 

/c« ^/c. tejg^^. /c<b^«P 1 (D-iT*^ F^^'v ^c6. f#6ni-^r7'^ F«C5K^S5!7;U;i^'>ffifr'*9. T 

^'^ii-^<Dr^ymi)^^m^^y'^\'yv yi^xDN^^ ssr^ h'v$>^. ^y'^b'^mcm^^^f^ti^CTAAfj: 

1 om-SISSJIi^^ftON^iiG 1 y CC^^$ ^'®J«WtfeS ( *3 L^ntS) -^^(^ffl^illRfi^JtCl^ 
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it$tifc (fct^^t, -e(D.im9g^*!B5X«rSftx;^T' 

avh>^-^:7^ (HPLC) tCcfcOffiS-r^o ISS[;&D^' 

»-x^^Kcr)y-» (Lys) . TJU4^:^> (A r 

. \L7.^iyy (His) X^S:t;l/::^^> (O r n ) 

>'^''7:=->f (Barany) iR. B. W:? ^ F 20 
(Merrifield). TSol id-Phase 

Peptide SynthesisjThe Pe 
ptides:Analysis, Synthesi 
s, Biology. Volume2. Ch. 1, pp 
3 -2 84: SO' J. M. StewartiJ. D. Y 
oungr. rsol id-Phase Peptide 

S y n t h e s i s . ||2)igj P i e r c e Che 
m i c a 1 Company, Rockford. II 

1 . 1 9 8 4o -flscc. fiMcDummmmmum^ii 

?rWWCfflC^'5 €>7:?i, t - B o c ( t e r t 30 

r--!f-h>iR. c. rrheFiou 

renylmethoxycarbonyl Arain 
o Protecting GrouPj. guttl . H 9 

m I mi -3 SM) (D^mf>m^ Li.\ c^js 

t Kn+i^y T5yy^;u. PAM (:7 
a:Jr,;l.T-fe hT^ K^^^V) . HMP (p -b Ka + >' 

^;?;Ur^Un-;b, Hycram ( 4 - r/n-t ^'P h::iJl/ 
-jg-r^^;ur ^ F^^^P) ;Advanced C 
h e m t e c htt. /l^-f-Xe;]/. K Y) . XiJS a s 
rin(2->^h + >'-4 -r>'l':3^>^^>>^;L') T^U 
n — ;l/;Bachem Biosciencett. y 
"yfJVy^r. PA) ±-Cj&fi?>6n^o T^>/^CD^'y 
y'V>^fit. A:<bx«DCC (s;^V^P-^+Sx;U:*?Jl/;i< 50 
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a K) . HOBT ( 1 - 1 KP+t/^VV'F VTV 

J. nx-r (Co s t e) 6 '^BOP and Con 
genersrPresent Status and 
New Developments". Procee 
dings of the Eleventh Ame 
rican Peptide Symposiuin:P 
eptides:Chemistry. Structu 
re and Biology. J. E. Rivier 
iG. R. Ma r s h a 1 1 , iffl, E SCOM. Le i 
den. Neith. . 1990. pp885-888 

CM (iy^atiji^» ^ DCM^WTF E ih')y)i^ 
:tax^y-;U) ^ DMF (N. N - ^^U^^JUAT 
a F) . NMP (N->5^JVfC2 F>) Xt^NMP^ 
WDMSO (>>y^JL'X;l/;^ + >' F) ^^rffll^^ C i CC 

DM F X» D M F / D C Mi^^^r P A MWfllircD. 

t -Bo c«a?n/cr a CfflL. r;b+'r.> (A 

r g ) . TX/^•^^> (A s n ) . ^Jl/^ ^ > (G 1 

n) RU^\i7.^i» (His) ^m<. Ctlh^t. 

L < 6S D C C/HO B TT^^^f'Petl/cH O B TrSttJ^X 

'7-jL'iL/r:^-;^:/';>^dn€>j . s?:/NMP?§?gc*3-e 
HMP-:^•';x^u>^i^B§±r(D, FMOC«iisn/c 

r 5 >'MC0DCC/HOBTiiig(DHOBTr£14x;j;f' 

W2?)CC1. 9 a U^iUOD I E A/0. 5 ^ U-^r^KDP 
AMfi*Sg^-^ONMP«ti-C. ^XCCNMP/DMSO(D8 
Oy20mm^X\ ®}^CCNMP/DMSOCD8 0/2 

omm^xp Aumn^^oy i - bo cmmstitcr^ ^ 

D C C /H O B T SJIa^cD H O B Tffitt X >^ jbCT) 
u^:7*';>yr*i>, Ct^SSts F*^tf-<:?*^F-^CD5t 

c^riistctf^^o b^o^u. -c>xb Fy;i/ra > <B 

HA) X^i4 -y^;l/-^>Xt FVil'Ta> (MBH 

itn5^>s:6j&c^ :^^m(oc(Dm. rrj:t>-^c^mcm 

■^^ tl/cT ^ FS^f^OAMPPPCOKj§Cc4c5L>-C. 4 

- y ^;l/-c>x b F »; a > - >; X ^ u >mm^m 

^^^^^ tj>i Vy ^ (mm) . tJ^axiy 

-YV*^' TThe Peptides :Anal 

ysis. Synthesis. BiologyjVo 
lume 3 - "Protection of Fun 
ctional Groups in Peptide 
Synthesis". Academic Pres 
s. New York. 1981. fectO'X^^x '7- F 
(Sua) CCcfcO t - B o cT 5 -/^tcoc^riB 
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tCjrOFMOCT^ >^K^COliTfa4g$n/cct'^tC, t 
-Bo c3?.tiFMOC@tB^^CD/c2s?>JCfflC^6ti'^^. 

)l) . r>^^^•^+'>^0:rc5?)CDOB z 1 (-<>i/;l.x>^ 
f-;»/) . S^;^f''<>(D/ce6(D4 -Me Bzl (4->^ 
^;l'-^:>>?;l'^:j-x-'^;U) . 3, 4 }^a^->y 
x.s^^jVT'y^^XOtc^OBz I2 ( t^-^>i^;Ut^x-'r 

V:^7;l/Jjt::.;l/) . 3 -RV^4 - b Fn^>^::^t3 y > 
(Dfc^(DBz 1 . y >'>:RD^':t>il'^^>(D/cd?>CDC 1 - 

^';^L.:j-::L>(D/cat>©Bz K h «; 7* h :7 r >CD/c«?)Cr> 

CHO (;f>;l/$;U) . ^utyly<Ofc^(DB r - Z (2 - 

tt. ^CDX;l.^+-> KiUr [Me t (0)D^SS5n 
S^-^AMPPP. RAMPP, RAMPPP. :tyrf.^ 

Applied Biosystems(ABI) 
a<DMo d e 1 4 3 0 A @ltl{b-^'7'^ F'&RJta^rffll^ 

r. -eo^-if-'7r-^r;u. /<-i>3>i. 30. -b 

^^3>6. Appl ied Biosystems. 
>'*;?;^-TfJ. CA, 1 9 8 7^2>g ( 1 9 8 7^1 1 
>gao' 1 9 8 8¥ 1 0 ^5ftfJ) t - B o c :/n h 

?^d:PAM3^«HMPll«§{i. A B I 3^^SffeCDi5ig«3:)^6 

T^K*f^'S<h#. C^^T^ ^'^(iWJeiJCcBHAXCa: 
M B H A mmc tiyy'^):^^^ inf^\tu c ^Tti 

y> hcr)MS«pISfer*S3&^. :$^^B^OAMPPP(D/c 
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2 . oiu "^Ji^mmm^^tifc t - b o c r ^ ym^^ 
6m»Lr. t -Boc»s;^h^f-t?--*«tirili6 

0. 1 ^ y-t^bCDJc^^^c^sao'O. e^U^^KDJ:^ 
^jrASCDT ^ ^l^^-PAMSfflg^ffll^^^eS?:, AB I 

C:rni\ ct*3A*ir^X{^/h3liJ:bfcfflC^^€>o 3. 3 3 
<0^'>tj:fl\;itj:tt (0, 6 ^ V ^iUOP AM»}fli/2 . 

>^^m, fieor-<:7>F*«s*^fi^cDr. ^s^^fiFS 

— ft5CC«^L< J^cCC^ DMFtfarot -B o cSS^ffi 
A/DCM*ffll\ ^XCCD I E A/DMF-CcDcpfoCCj: 

F. h vy' byr>RUt^}l^)l^- h V y' h y 
T>5iDCMcp(Dl OVoDMF^Xf^fTSL^tl^. m±f& 
igjDCU (N, N->^^^P^+>';l/'i?UT) CD2)tiS<D 
DCM«mfb3*l. DMF-ea*f^x6^. COffl 

^f)^Q(Dr^ym^M^fc'i&. ^y')i'tf ify^v>ifsti 

8 - 1 0%v/v DCM4#t^HOBT<bDCCi(Z> 
St&*^6. RCN'r;U^'^> (MTS) CCOCiT2 5-3 
0% v/v DCM^^t^HOBTtDCCt<Dm.lZf)^ 

y mi^^mymXfi:Si HOBT^S-^xxf^il^ ffJSE $ti^ 
?*i/c-^^'^F««§iftCCjiOI!);:?^5n^o COfflCC;^ 
18'-2 6^Pa, r£14xxf*;l/tc-oc^rti2 6-4 2^ 
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^yjV^rWL^ C-tf»J>(Sarin)6. "Quant 
itative Monitoringr of Sol 
id-Phase Peptide Synthesi 
sby the Ninhydrin Reactio 
n. "Anal. Biochem. 117, (198 
1 ). 1 4 7 - 1 5 7#HS] , ^LTi^cD;^ i':7'U>^ 

Bo c«li^-atcS"^<^acc*>l^-C, a-r^^mo 10 

C»*fn{i. DIEA/DCM. DIEA/NMP. SO' 

N}APmi&x^<Dm^t,cj:^nt>t\^^o dcc. hob 
TRo'N -*ffi&af(!8is«ssn/cr 5 ym(o^ 1 . 0 

N M P T'Jgi^ag-Ci^ 4 0 - 6 0 5J raSiS? -a- 
-5CiCCcfcor^r<DT5 yM«HOBTrSttx;;^T*Jl/ 
--ifeft^n^o ^J^DCUOffiiSOf^. HOBTffitt 

:^>:;:7-U>^tJigi^a@[rDMPcfi-C3 0 53^ra. DMS 
OCDNMPi^KDZ 0 : 8 O^^^-^x.-S-^ < +^?^cDM 20 
SO*mT:0^e)H^Cl B^lffl. ^LTfij^CC. 1, 9 

5 U'=e;KDD I EAommmi^m^i^m^fyti^^ 

^';l'il5lO<fc^CCtft>n'5A^. Lys*X^iAMPPP 

jaScDT 5 ySti. cti*. DCM^(D\ 0%Myi<Sfm 30 

cDi o%mymmt4^mmt^'r^cti>cj:^x^^ 

yy'Stl^o DCMr<t<gfe':>AiS^CC. m^^<0^>y'}^^ 

CO/ci^tC^g^T-^c DMFXiiNMP^^rmc^'C;^'^^'; 
>i5^^^{3:«CC9 8%J:f3A*< . %<i:C5ii^9 9%J: 
^i^^iPr>fc. AMP PP. :i-Un-<>r^K. y^!7j^ 

:7*^ K«CCCCieKSn;&^oAB I ^7^;U4 3 0A-<:7' 40 

Mr^^r^s CK. H. :f h y> (O t t e s o 
n) "NMPft^CCMr-SSiaoiiM (Recent 
Developments with NMP Che 
tn i s t r y) ^y^'^^itmi^Wm^^^^f)^? ( I 
s Protein Chemistry anArt 
or a S o i e n c e) " Ty'^ ^ }r ^i^::^ 
-TAX (Applied Biosystems). F 
ASEB 5-T'^>^, ^;x-:t;bUr>X. 1989 
^4^D . S/c. S. v'tf^ (Nozak i) (i. 50 
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JKSg®l^frTr<0'^:^V:^> 1 oatB^^ (Sol id 
Phase Synthesi sof Mag-ain 
in 1 Under Continuous Flo 
wG ondit ions) " Che m. Lett., 1 

9 8 9. pp. 7 4 9 - 7 5 2CCi>C^T. HMPtUfli^ 

figfflU. cccciaigo*>o<hSi6rffi(Kt-2>S«&fbFM 
OCS*ffll>Tv:^;Vj:.> 1 ^^fiS-T S:/^?£;^i$ffl{cfB 

(Cuervo) ^OilBlSliKc^) "•7;f7Vx>3i : 
m^ta^«5rS144s<fcD^(Sc^«giftffit4Cci^Si29*Jia^- (T 
he Ma^ainins:Sequence Fac 
tors Relevant to Increase 
d Antimicrodial Activity 
and Decreased Hemolytic A 
c t i V i t y) i6^U±MZ-$M<D "^^VxXDT^ 
x>g^SMftO^0c4d<tt>'iA^!mft14 ( S y n t h e 
sisand Antimicrobial Acti 
vity of Na^ainin Alanine 
Substitution Analogues)" CC 

UW^WC-7i^^:z.ly\^j^rj2<DfJ)\^^^:^m(0. PA 
M:b-cfcO'4 -^^ib-<>Xt F 'jJl-r 5>^|}fliM^±(D 
t -Bo c^SSr 5 yM^ffll^SSMPS (|5IB#<D^IS 
O^r?*^ FO^iiK (Simultaneous mul 
tiple peptides Synthesis) 
jS€r*«JfflL/c|H]B#^«c«rfBSLri^So S/c. F. S. 

3 > ( T j o e n g ) If "#-or)3£l#f*4fflCifc 
^IScT)'^^'^ Y<O^WL (Mu 1 t i p 1 e P e p t i 
de Synthesis Using a Sing 
1 e Support (MP S3)), " Int. J . 
Peptide Protein Res.. 199 
0. 3 5 . pp. 1 4 1 - 1 4 e^cfcc^r. t-Boc 
«ST^ .^K*jJ:0'PAMe«i^ffll^/c. 2 1 -mc^s 
Ci-C«<7CDT^ yK-Cjg»3tl/c-7:^-<->2CDSHH(* 

FCOl 1 -S:^lK(*CO|oje#^fiSCCOtiT. A 
B I ^■r;l'4 3 0 A-<:7*^ F^fSJIg^ffil^Tgiftftt? 
^SCi^^Lfc. ±iai^:S:{cfd*g^:h/c4>(D(!:|lI1i^j: 

^tf. oci:^rffirii. 3«(Dv^v^>g«s«fH<* 

<DmB^^J3C(Dfci^iC. t-BocT^yK. PAMtIi 
flg. *5<i:0'DCC/HOBT:^-;;:7*i;>i/ (NMP-N 
MP/DMSO*) :^^*tJfflr#/Co ^iaogllSffl(K<*;!>^ 
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So ccD/cat)Cc. n^Li^^y^mvu. PAMWBg±rt 

-Bocrzym^mi^K NMP^/c&SNMP/DMS 
O^X-OUCCXHOBT^mmLX^UfcHOBT 10 

^Wl^y'^b'^^Xmmt^(O^C0^Ui.^(Dftt. NMP 20 
* /c « N M P / D M S O 4^ r CD D C C / H O B T * :7' 

l^mmtjiO, 5mMJ:0«>tfL/^0. 6mMO«BI*, 

i.^^mm<DtiM<ommm:^m m^^t. -'^-^-^ (Ba 

r any) ^ >f K (Ma r r i f i e 1 

d ) (0±miC^. X^^r-h (Stewart) ^(D 30 
±iB:StK. J. P. (Tam) &R. B. -^Vy ^ 
-Jl K(Marrifield)CD "^f&'^y'^ 

: mnt:^^ (Strong Acid De 
protection of Synthetic P 
eptidesrMechanisms and Me 
t h o d s ) , " ( ''^y'^ K • 
ly-- (The Peptides Analysis. 
Synthesis, Biology). " vol. 
9,|?5«. pp. 185-248) ^^Z^Ty'^^^ K 
jt^'^-rAX (AppliedBiosystem 40 

s ) , '*^y^^ h'^m(fC*si^i>mK-m^m(Dsm ( s 

trategies in Peptide Synt 
hesis-lntroduction to Cle 
avage Techniques)," 1990, T 
:7*^>f K>'W:t>'Xf*AX^#MOC cb) ^mmLX. 

mimf)^f^m^:h^mmmx^ s„ m^i^^. t - e o 

F imUm) . <g/iSHF. TFMSA {hVyJlt 
^>x;l/7f>>®!) fcJ:5>'TMSOTf (h'J^^iU 
>";;uh •;:7;U:fu>^^>x;u.i->^- h) *^ti^„ Li!)^ so 
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«»HF*5j:0'(S/^iiHFffi«. t-Boc-^:?'^ 

-rSOCCifSUC^. S/c. N-^JSSt -Bo cffiSS 
S-^^^K^rHFrnSfccfcO-gaS^^BUicK^ST 

SC<h;!?i»$LC^. ^WW?^j:M*HF^ft^fflC^/ct - 

Bo c~-<y^ F-PAMcDgas4dJ:o'I5^^sa^i. 

1. 0 m 1 CDT ^^^-y — o. 4 m l cds^j>< ^;1'>^jL' 
^K(DMS). 0. 2^0. 4ml(Dl. 2-x^> 
>^^:t-;l'*Jcfc^'3mg0 2 - ^ Jl/:^:/ h t* V >?>?rX 
+ -f^>>^-^-iL/rSii^ 1 I 2m 1 (Dft^7}cHF?§ 
m^X. -5'C-0'CCcr$^5 0-9 O^M^^T'So ?? 

fcj:^rj:{&<Dys^^'^>iy^-ii^mLXi>J:i^ 

Ci. h U:7*h >'T>4:^ti^-^:7*5^ h^XU3ms(Dy.ij h 

--»i'€rfcssi]n-r-<*-c*)'5>) o L/Jt^^o. ±(icn'&iyfcSi 
lit. m^^&ftmm^j;: cxfic^sjsas«^^^?:ca5iKa 

J::K^^±^j:Mi^m<Dfcit>(fCitt2^m^X<DKitJi^r^^^ 

tCW^Utv:;^^^ -fA-/:$i^-^:^^ .;,i7tt (immun 
o-Dynamics Inc. ) ( ^ U d^;b^T'Xi 
'yVB'y) (D^mx^^, CCOy^mXiit. HF/J^+i- 
--<^>>^i'--/-s::/^ K-«ffli?l^«5^3t-r- 1 O'Ctcr 

so^mm^L. :X(.^xo'acx3o» iov^cxT)i 
+-->if@^/c0 5^fe(±) ffifi^-r-So s "i&ym ( 1 

ow/h i gh) ftt7i<HF'a«, y ^t^yCDTJl'^ 

i£^(D^:f^ \'~mm(Dummi6j:z>'m?i(^mmx^^ 
f)\ um<o^y'^ ¥(Dn^^f&x^fSuLfc^y'^ Y -m 

tiCCjK<$f^LC^^|[H^3:S*WCCt^ J . P. ^A (Ta 
m) ^CD ''t^.y^iu;:^;!^:? ^ Fct^r<DfiiSSH Ftcj:€> 
^^--i":?-^ KcDSHz imm : -^^/^ F^fi5ctc4at:r2>iS 
iiE4c5cfcD^'lJ:ffi ( SNz Deprotection o 
f Synthetic Peptides with 
a Low Concentration of H 
F inDimethyl Sulfide:Evid 
ence and Application in P 
eptide Synthesis)". J. Am. C 
hem. Soc. . 1983, 1 0 5 , pp. 6442 
- 6 4 5 b^^Z^^M.i6^l^y ^)y A -Jl KcD±tB:S:ie 

t^cioi^i> ""^fSL^y'^i^'oymstt^c^^i^mmimm^^ 
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(Strongr Acid Deprotect 
ion of Synthetic Peptide 
s:Mechanisms and Method 
s) " CCfB»CDfeCDr*«3. C*T6«2. 5:6. 5 : 

0 - 2 0 m 1 ittf^ L/ < « 1 0 - 1 2 m 1 ) cfitC*^ 1 g 
Oy^y'^ K -fitBi*^t?^jffi* - 5 'C- 0 *C{cr*^2 fij 
PflfflJ* h'-mf\^f)^T r p (For) ?r^tfiS 

^{Cfci. 0 : 26 : 3 : 1 co^^icH F/^^ ^ 

^Mccmmri>) r^. :>:tc. hp <i:DMSi%«tj- 

-r^. ^^i^r. "W* s/c« "^ig-* 

o-ccc:-cMcc4 5-9 o^mmu'^imw't^cttfc 

:^ffi(C*5l*r, lmlOTJ:^V-;k 0. 4inlCDDM 
S, 0. 4mlC7)l. 2 -x^>s;^^:t-;U4tJj:0'3m 
g<D2-^JU*r:?-h b*'jt?>* 1 Om 1 (D3^/cAj:fet;4cH 
Fcb^tcc^^JpUr. CCDg^^Sr- 1 O'CCcrS 05^. 20 

oxter 3 0^3^ (0'acTr^i'=¥^ji> iffl^fcO 5^}^« 
aDMS€:-5-'0 'cccxMrnr-c^^icmMi^^o 

s^J^riS^l 0- 1 5m I (Dv^x^Jl/X-T*;!/. itMx^jU 
C^) iii^L. iiML. ^^t^2— 4[p]l 0-1 5ml 

•f-<i>>?i--?r(^*'rSo C(Om}^X\ 5mlC02-^ 
)ltfy'bx.^y-)l (BME) i^t^CS 0 55^f^E^jS?:Jg 

4Ci^Sf*LC^ ;XCC, CKD-^:?'^ F*2%CDBME 
^Wl 0-30%iti$5-30m irSHfflWb. CCD 

^(DmmofcyfiiX'^i, cc?):^;fetc*si»r«. HF<b 

DMSOWM^k. ^^y'^h^XmmFt.^^^uviTf-^M 
ArfiiiHf^, 3 01 Om 1 Ox-'TiU-CiSt^L. 5ml 
cDBME<!:*tC2 0-3 0^J^SIf*'r'S. :^:(C. CCD®^ 
!(j9^3[HI5-3 Om 1 CDl : 1 CD 1 0 - 3 0 %KS$/B 
MEVmtiUbfc (L'.tUt. 0. 1%CDTFA#W50 

%*ttr-fe hx h »;;b2 0-3 Om 1 x:w(>cmmr^c 

tt>immvi>i>) p yctc, atii!K!*»^o, 20m 10 

-^:7>K^ig7kttS^i5/ (r-fe b /B 50 
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mi^^fbmfcmm'-^y'^h'itN-^m. y>^>, r^i^^^'^ 

HPLc mmmw^o^h^'^y ccio^^r 

ip<. r::^ty^t^^u'^h!/yy ^-\it&^y'^ h'^ 
mmmtUX^^. -:S'HPLC&iiS--^:7'^ F^ h y :7 

CD5-3 0%itig (<tOiSi,^e^K«S;^>UO#;*c14CDffi 

3 0%W^m^(Dr:^^>^mm. Mxtf/^''Y:f^F 
(BioRad)AGlX-8 {T^-r^- hM) it! V 
jfwl/XTjHI. y -^^^> K<D>'^'-<:^-'^ Ktt) (BioR 
ad Laboratories)) CcM't C t X^ 
€>o ^>t: Fy>r>^ hr^W (1^';> <Sa r i n) 

^^nri-^pjtBti:^^^^. c^orf#/c-^:7'^ F«H 

PLC^W (WT#I^) CCj:^«fag5 0-8 O^-CA 

m«5- 1 0%CDffij^igr>^X'i7AS/c(i6M 

i^-r^XCON-^OTZyJll^y h€:iMfR$1i€>C<!:tCcl:0 
f#6n'2>o :ftMWCC«. C*i«|g--<:7'^F«*5-1 0 

%mm.mr>^^OJ>^ccmmb. f#6ti/ci§^* i 5- 
2 5x^T-^)B(Su. ^xo^r?«$sig^tCct«:) 15-^-7'^ 

F*[aIiR-r€>c<b-C^«3n^o c><':J;0^<DiS^tc:foi^ 
+ e/F<i:L-C«^^*i-CC^'2>ii^. |g^:7'^ Fil^!^^ 
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*x«j;^yh-;U) , MMA iN-ji^Jltf^'hriz^ 

/m KDH^l 0%w/vMMAi§igcp<D-^:7> 1 0 
-3 0%itK*i'C>r>+:x-x-- h ( 1 2-4 8ijra, 2 

o-4 0'cccr^#HgiT-cff5) -r-scitCcfco* 

JS^n. cn«A. (C u 1 u e 1 1 ) cD "N 

-^^)l^^)U:^y'hr'iz^ ^ K (MMA) ^fflli-S-^:^* lo 
5^KEfr(Dy^:i-ji>XJl'3^=*^>/Ka:>ji7U (Re due t 
ion of Methionine sulfoxi 
de in Peptides Using N-me 
thylmercaptoacetamide). "T 

lf — :/U'^>(Appl i ed Bi osystems 
Peptide Synthesizer User 
Bulletin)No. 17. (1987). p??^ 

:$:^Hj^^ti C 0<t ^ ^ - > Jbsf. + ^> K 

^-y'^ h'U^^<Di§m^^y y'fv^7.G-Zhti'y2^ 

TLKB''W:*-f*^>'CZ5;?-tt (Pharmacia 
LKBBiotechnology Inc. ) CCffi-T 

#14aa^/cO^;^Ota4^&«>o--c:7> Cti 
6^SCCHPLCT'ffl$i-r'E>Ci^J:0f#6neo AM 
e^Cc^J. l-2ml<D0. 1%TFA ( h y :7;Uri|-agt 
K) i^CC^»?b/c^-^:7*5^K*2, 2X2 5 cm. 10 

3 0 0 Ab'^-;; >7 (Vy d a c) (vif-^jx-fev 
V. t^-^XJ^PCD^.^ hii^;U-:7* (NestGrou 40 
p) > C-4:^7Z.tcaAL/. 0. l%TFA$Wr-fe 

h »;;b-7kcD«^o^Er?gair^ii^taHPLCcc 

^>^y:7;^:tPi^Kie-C*9. cn6W-JKCC2 1 5 
nmCC:fot^^HPLC«53^JCj:n^^e9 5%«±T$) 
^. ig'-^:^'^ KSi^CDSefS^H PLC t^WTOiPtiSai 
Hp-^a 0^3'CCMaAitiCCO--6 0%CDB*^tr<t 
0 J'jr^ffJ^^JffiOTr. ffiS 1 . 0 m 1 /m i n ^^ijffi L 
/c, 0. 4 6X2 5 cm. 1 0 ju . 3 00 A. f^--; ^ 50 



C-4:^^A±'C\ 2 1 5mmCC*5C't-SUV?RiR^Cj:*9 

^mxh^ . ^m.m%(^ . os^TFAor-feh^h v 

1/7. y ¥)V (Beckman Spheroge 
1 ) AA-L i :<7^3f'>3?«l:^7'7A-Cl 0 0'C{C-C2 4 

FT 5 ^mri~'7^^ (Beckman Syst 
en Gold Amino Acid Analyz 
er) (•^•:^i7-7>W'>:^^>';l'^>'>a:, t}^)7^-)\^:^ 
T. yy-Vy) ^m\.\ •:^>t: F V>«IUi^WfflL/c 
HPLCtc<tOtftotT/to r^^iS^W4>. 

Sxx— *:/b*n — ^^v'Xf^A (Waters Asso 
ciatesPico-Tag System, (^U 
jJ^Ttt (Millipore Corporatio 

n) . F :7 ^ — K ) 3 ±rT^ 

-^K^PTC (r7*^;^^:t*^>»^^^'^ ju) ^^f*iLr 

ftimSti/Co CO-c:7'^ For ^ ^^m^ftfJi. S/cF. 
't?:!.;^^;!. (We s t a 1 1 ) "-<y^^ K(D 1 5^}^ 
KSn^K^^ (Fifteen Mimutes Aci 
dHydroly.sis of Peptide 
s),"Anal. Biochem. , 1974.6^ 
X. pp. 610-613 tciB*ScD7^ftJCtJ^',T-^:7> 

^"^F-e«§«tsK#j*of^i9cci : \msi/y'^\^^ 
^ifhxm&i.. wm^m^mMv. 5^«s*±E<D*n< 

^WL//c. FOF AB-MS im^MWi^m^- 

h;U ( f a s t atom bonbard 
ment— mass Spectrometry))^^ 

8 KVijJcO'M 0 w ACDm9£r'ifr{^T-6-f ^> 
f--;' ( I on Te c k) BLLNF1^K>'^F7^- 
J^F:i^> ( s a d d 1 e d field gun)^il 
A.fct^'y (Kratos) MSB 0K¥ -7 7.7.-^!? 
ho>-^5:ffll^rf#/Co J^-i^ h;U«l5E--<:7-^ FcD4 
mUW^l a 1 cb4 0mM|gK4J<D9 0%yy-bi;>l 

a 1 t^^>y')\^y'u--:/<om^-f y hirig^T-s 

Sa3n^>«»<D±TCC7tS^/c«3 5 - I Oj^OiiSr^ 
^?if/Co ifc. f-'-^tiDS 9 0f-"-^>';^f'A<»:L' 
-Cff ^ti-S-^^l/^^ 1- >;^;l/T:^^ -< if :7'P A^ffl 
C^rHS) (M+H) * ^ >/y > h ^f#/co 

:/y .:;>^^&^^Ta*J:'5:^HiSC^;!>i. 1 4 OT ^ 
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m {i^f'y-^-jy^-iX (Clark-Lewis)^ 

3CD@i6^t^^^ (AutomatedChemi ca 
1 Synthesis of a Protein 
Growth Factor for Hemopoi 
etic Cells, Interleukin- 
3),*' Science, 1986. 2 3 1 . pp. 1 
34- 1 3 9) ^ffJfflLrM^r^^o Ctih 10 

fc^co "•fe^J^'y > hj®^ (segrment conde 
n s a t i o n ) " ffi CE. T. :^Y1f- (Ka i s e 
r ) h^fi5cai^5cj:5-<:/^ K*5<fcO'^ 

>>'^"d?(D^^S (Peptide and Protei 
n Synthesis by Segment Sy 
nthesis Condensation), "Sc 
i e n c e , 1 9 8 9. 2 43 . pp. 1 8 7- 1 9 20 

tiL\.^^JSLmvhhi)^. 7 6- 1 0 4r 5 ^SCDS^CD 

^f3u(Dfc^<D -'Wmm^-^fS. (Enzymatic S 

emisynthesis)" ^fc, 6 0 --^^ 1 2 0 T 

o<D:^iSr&^« V. •r^>' ^ y fx ( D e F 

i 1 i p i s) 1^— tyix>CD:^iI/.-J^^e>-^7 
> b (D^^-^^ (Semisynthesis o 
f Carboxy-Terminal Fragme 30 
nt of Thermolysin),** r^P i^'— 

»i?A(Proceedings of the Ele 
venth American Peptide Sy 
m p o s i u m ) , F : it^. «^*> J:0'afe«5^ 

(Pet ides rChemistry, Struct 
ure and Biology). (J.E. U^'^-^ 

(Rever)^), 1 9 90. pp. 1051-10 
53. xxnA (ESCOM) ^^7^>. ^^1f--^ 
> F ; C. J . A. '7-n-> (Wa 1 1 o n e ) 40 

P-A(Di?^«^ ^-t5?> h^D¥^^S (Semi s yn t 
h e s i s of a D.e 1 e t i o n Mu tan 
t of Cytochrome byCondens 
ation of Enzymatically Ac 
tivated Fragments), ibids, 
(G. R. (Ma rshall)). 198 

8. pp. 372-375:J. ^'a'V t*>X>'N'-y> 
(van Binsbergen)^. " -^f&^y'"^ F 
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bfA2 %p^-^>\'<D^^f3L^ (Trypsin 
-Catalyzed Coupling of Sy 
nthetic PeptidesiSemisynt 
hetic Production ofPhosph 
olipase A2 Mutants in Hig 
h Yield)." ibid., pp. 381-38 

0:tUr3-<:7'^ FCD^l^«:*iJffl-C*-5. 7&^< LT. 7 5 
^S^^rOS^CDit'JriXT^-^FcD-tr^y^ F«± 

iUr. mjiNMP. DMFS/cliDMSOcti 

XfJ vy'^):y^^]t\^XV'y x.::~)\^^>y.7is^) )VTi>Y^ 
fflC^rtiS(cM^"C*^ CT. i^+y (Sh i o r i ) 
"i;^:7*J^;U;i;X;f>i;jl.r 5 F« efta^'^i'^'^Ajg 
iSfccJ:^^--^:^-^ F^^fflOif^SJ^cCiS^iJJ^j:!^^ ( D i p h 
enylphosphoryl Azide. A Ne 
w Convenient Reagent for 
a Modified Curtius Reacti 
on and for the Peptide Sy 
nthesis), " J. Am. Chem, Soc. , 

1 9 7 2. 9_4 . pp. 6203-6205]o ifil^ft 
tC^**r^C<b<7)-e^6A r g (NO 2 ) *jj:0'Ly s 

(TFA) (Omrnii^. C<Dyj&:XUPf^Li.\ CD-< 

y'^ }r^y-7-(D-7)v^-7^!itmmtj:yjmvmmxit^ 

[H. R. ( B h a t t a c h a r j 

e e ) ^ L - F V ^ 

y^^ F : M^:hJ:Z^m^^ ( B i o a d h e s i 

ve Analogue Polypeptides 
Containing L-Dopa Residue 
s:Synthesis, Polymerizatio 
n and Adhesive Propertie 
s). " Polym. Mater. Sci. Eng. . 
1 9 8 0, 59 , pp. 110-114K ='•7-- 
{teti<Kfl3-r€>S^:7:c.:^;U*:x*nri;^FOS, ^tcftt 

Cys^WAMPPP. 3S--«i:7'^ F*>J:0':t y 

F«. Huco6Brailj&Lfc|aI--<Dlf'rx|JRW'CCCCci24E 

So CCD^. R. S. ?f-ye:^X (Ho d g e s) l?CD 
"^f'^l^^^-^:?'^ F«:ffli*/c-c:7-^ Fi9:lt (P e p t 
ide Design Using Model Sy 
nthetic Peptides). "Peptid 
e Res.. 1988.x, PP- 19-30 (CiEig 

F<D^?K* »; >gE)Sffl!?g {pH3-9. S?SL<«pH 
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7) mmmio. 001-25%. ifiF*L<(3:i. 0 
%) (Dm mm., m^imimr^m io. 001-0. 
5M. $fSL<(^o. obMcomm^^yt V 0^2.. 1 

Q- = -1 Q- * M(D«ftl|-iH. 0. 0 1-1M<D, 

AM P P P C[)itfe^ag^ia J: CKB^ 
fffi^a2^/cftP< . ^MB^Ccjc^AMPPP^W-^":?^ 

— n^;J<5 (Neurospor 
a) . lg«t: h«$/c(^M^*iga?:^tPo ^/ci. AM 
P P P^m^y'^- K4d J:C^'#CC^:^qBiCiBtSO/c:t y 

^fc. C(D1^^X*rcDft^W5^«Sn/c-^:?'^F* 

y F360'CC:t y :3-cr7> FO^jScCC 

@&^TiiL/ro^6COT\ :t y::f-<>'*^ F:fo<i:^'•^^yv- 
§?^SSfe^^-^:7'^ FCD^t?^8^iSi§;0^, *lfeBacDffiHl^-C 

iEffiCca5e$n/cffll?K<7);A:#;^C^ yrf-<r^*^ F^n 
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^<:^«J^W««}CJ: y =f-c:/^ F*^ 

FCD^iK!I^Kj^^;^>^*3l5CC:tett S *3 J: c;^®ffiffiCDf^<a« 
6c*jt:f-SAMPPP CD^^c ^ i C ^ o fee ^ < -ojtPCD^^lKc 
fct-t ^J: ^ Ll^^m^^ttz 0 . ^/c^^^WCCjIim 

L?#^>i«-(7:>*ijfflpjffi&7^iSr*)Off AMPPP* 

:3-~FTSjte^^«. ma^^JCft^B^A^^fiS^e-C 

F©ft^W^JS&i^Jg<fc^<DfEffl«:aiLT^fi3rc^. *. 

U*^FC^CKo;^)^(D^££ft^;^5X^^tiri5t3. 
^^FyxXr-iU, 5^x:7t >f F- h yx>^7^;U4Sct02;^ 
;^:^T ^ F^ ^ ;^ F y -^Stf„ m. h. tj)i^- 

X(Caruthers) , "7'yt=^iy:t V ^ 
^ F(DifM>:c^k^6^^^?£ (New Methods 
for Chemically Synthesizi 
ng Deoxyoligonucleotide 
s). "Methods of DNA and RN 
A Sequencing, (S.M. V AX-^l^ (W 
eizsman)*!. x;^-7^•:/ y ( P 

raeger Publishers). NY, 198 
3. pp. 1 -2 2fcJ:0'K. -ri5?^5(ltakur 
a ) m(r> y ::f5? ^ U:t ^ F<3!)^0c*J J:C>'*iJffl 

(Synthesis and Use of syn 
thetic oligonucleotide 
s). "Ann. Rev. Biochem. 1984. 
5 3 . pp, 3 2 3 -3 5 6#Mo N. N^i^^^Jt'T 

^^Xj^i'^^^^'-r F^lSft^j^^JfSLl^o ^ 
S*OD:t y =f K ^ U:*-^ FfJK'-^CO^? b^f^ F(D:^7 y V' 

JU:^cC^CDWS^ci«M^^U3&:C^;!>i6r*^, S. L. 
b'^--^-':;^ (Be a u c a g- e ) *5j:0'M. H. t3)V 
^ — X (Caruthers), "y^^^i^^ ^ l^^U 
F^hX;^^ F-T^:t + S/^Ky 5? ^U:e-^F^^ffl 
OSrUC^fflCD^-^^P^f* (Deoxynucleosi 
de phosphoramidites-anew 
class of key intermediate 
s fordeoxypolynuclotide s 
ynthesis). "Tetrahedron Le 
t t . . 19 8 1. 2_2 . pp. 1859-1862: 
L. T. F (Mc B r i d e) *>J:0'M. 
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V (An Investigation of 

several deoxynucleotide 
phosphoramites usefulfor 
synthesizing deoxyoligonu 
cleotides)." ibid., 1984.2^ 
:4. PP. 245-248:7. K^l/^^- ( D o r p e 
t) idXUE, L. ^ y:^•;;;t7- (We n u a c k e 
r) . " :t»j3f^:t^->'J^5?^U:^*^ KcD^^fflCD^h 10 
y^*'^^ ^-f hS^DKM (Improvements 
in the phosphoremidite pr 
ocedure for the Synthesis 
of oligodeoxyribonuceleo 
tides). "Nuc. Acids Res. .19 
8 3. Xi. pp. 2 5 7 5 - 2 5 8 4 ; fcctCA'S. 
P. r^AX (Ad ams ) ^. "2M(DDNA5 1- 

-^-(D^mc^^-y^ Y''JT}v^}vr ^ y 3? u 

Y^^y^-yy hi?^ (Hindered dial 
kylaminonucleosids phosph 20 
ite reagents in thesynthe 
sis of two DNA 51-mers)," 
J. Am. Chem Soc. , 1 9 83. 1 0 5 , p 
P. 66 1 -6 6 3#R8o ffl^tCC^^tf. @ftti«:±(D 

<omm^^(j:>mt. l 6 i^siiigi£;?&^ffl± ^ n •2> . c o 
r^b+jbr 5 >T'*^c cnccoc^rtsM. d. vh^, 

>^(Matteucci) fcJ;0'M, H. ;^Jl/3?-XO 
U. S. P. 4, 4 5 8. 0 6 6*#McZ)C<bo f^ljnS 
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Jl/-C*-2»o :X^C, Kia(*±C!):^-y :7'»;>yL^i:*^•^/c•9■ 
l%*r^. ccDffifbx^{j»j> (III) *J:»3S^fe 

u> (V) mfW:fc^ccte^bL, ^^-:>$>h^^m<Dnmm 

A^^g(7>--flSS^^iJffl-vi^<« M. H. iJ)V^- 
X. "iie^^^g : D NAib^^SctO^'^OfiJffl (G 
ene synthesis machines :DN 
A chemistry and its use 
s)." Science, 1985. 2 3 0 , pp. 2 
8 1-2 85; *5j:0'J. W, i:7:^7b'y ^ (E f c a 
v i t ch) . ''^')zi'r^^iy')^-y^^l':^^ KCDg 
ilfbfb^^^OSlij^'XT-A (Automated 
system for the optinized 
chemical synthesis ofoli 
godeoxyribonucleo tides), 
v^P^U^^5-->'-^>>'>t5''T> K'»-tet^X. 
-Mi^i^r^ y K-^y '>XT> KT"7'y^-ixa>X (Ma 
cromolecular Sequencing a 
nd Synthesis. Selected Met 
hods and Applications) CT^ 
> (A 1 a n) R. yx (L i s s ) ^±. NYK 19 
8 8, pp. 2 2 1 -2 3 4#Mo rPSSCD^a&iCK-::) 
tfXDnmiyt. «?flx.(^x^7l<>a (Du P o n t Co 
mpany) ( xT. ^l' $ > h >) , ^yy 
>//S>r pf-t^-^^tt (Mi I 1 igen/Biosea 
rch. Inc. (;^ y jJ^^^V^T, If >'7 txjU) *j 
XXJ^rV'^yA ^V^'-<:t^^XT'AX (Applied B 
iosystems;:^y rh;l'::.T. x 
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-■^(Biosearch) 87 0 0 * fc«r K 
>'^V^>'X'r*AX(D3 9 1 P C R - M A T E D N 

<Dmmit^<^^V'-^t±<D^'f)l8 6 00/8700 
TSv^^TJl/S/di^PCR-MATE^f^Jl/S 9 1 D 
NA^lSJ^Sa— !f-Xvj:i^T;b {TV^ >( h^W* 
^';^'rAX>'S- HN o. 900 9 36. >'>'-^3>l. 
0 0. Ub't^3>A, 1 9 8 5^5>g) CClEtg^nrC^ 

»{c«ffjr*^/cdf>, ^snSo ^sti. «S3n/c 

O'C'CBfil-r^Cifcr^'S. PCR-Mat 
e Model 391 user's manua 30 
1. supra, and M. H. Caruthers 
et al.. "Chemical Synthes 
isof Deoxyoli&onucleolide 
s by the P h o s p h o r a m i d i t e 
Method. "Methods in Enzyme 
logy 15 4. ( 1 9 8 7 ) . 2 8 7 - 3 1 3# 

t^h'it. ^iftHJfj5^ifr5^*ocDix&^-etT«±cDi^< 
Tf^vTi^vjir^ b'y)i'mm.tm. mtimmi^^u 

y^PT^ KX^i^'y^l/CCcfc'S. 20X40X0. 08c 
m. 7M^^. 90raMh';x-HCU pH8. 3. 
9 OmMsJ^U- 1 -2mMx^U>i;^T^>Eget® 
(EDTA) h U»i?Acfi<D, 5' 
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=/3?i'U:f^K©SB^ (0. 3-3. OA2 8 0 mfi) 

U>S^r^-;U4^tf;}->;l/AT5 K : ImMOEDTA 
ZA- h 'J'^A (9 J:f3A^l^ : I ) cfiCCSi^^^ti. 
BI*fS^4^T'2'-3^rattII!ft$:n. *;^^y--*JciPB$CC 

ccss&^n'So •t^>::^^u5j. 80-^9 owr. wm^nti^ 

Jl/T^ Fy^KD2/3©f4g{C^ttT^^rm^i*»lCC 
3j<»;r^ U^UT ^ Fyil'*. — >t01f c/:7-(DJ:'^ 

tg{M^tfSilica Gel F-254;Fis 
her Scientific Company. Pi 
tts burgh. PA) <DA±mC:h^ . V T 

«JK43CDxu>i^ Fnj:Jl.-'>3>XW*»B^cS£«fttcJ:?) 

0. SmlCDO. 3Mg^^:^h»;^A. pH7. 5^CD 

(1 ; 1, V : V) tCj:-SfflaSi>'x^y-Jka: 
J^r^^o ^CDft. iaj^L/c:i-';rf5?^U^^F*3i^ 

^c^M (ii^ 1 0 - 1 0 0 0 M 1) (Dm^fj:mmm. m 

^tf 1 OmMOh ';x-HCl . pH7. 5. 1 mMCD 

EDTAI1:^^ Vi^ACc. X^JMM^S*C<:||MiS L . 
-2 0''CrBT)a-r'2>C<!:;&^-Ci^^. "Pu r i f i c a 
tion of ol igonucleotides 
using denaturing polyacri 
ylamide gel electrophores 
is" in Current Protocols i 
n Molecular Biology, F. M. A 
usubel et al.,Eds.. (1989) 

:t';rf^^lx^^FCr)5»»tC^^S^CiS-r^*><0«. i¥tB 
H P L C ^ A±r CDii?1ieg?gtt ^nvFi^^:7^- 
(HPLOT^So ^COi^>iigffiHPLC:*75ACC 

^ : M i 1 1 i p o r e/Wa ters (Mi I for 
d. MA), The Nest Group (Sout 
hboro, MA), Rainin Instrume 
nt Company, Inc. (Woburn. M 
A). J. T. Baker Inc. (Phillip 
sburg, NJ).Alltech Associa 
tes Inc. (Deerfield. IL). X« 
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Pierce Chemical Company (R 
ockford, I L) o K(i. tSS 

< r>fy^(Dj&^tj:$}F^m (non-destructi 

rtaisnSo SfSL.i^T'fe h 'jji/^ieci. o. im 

<DM;i^>H/T>^:^'^AT'fe-r— pH7. O^SSS 

^Piy3>^m^. msrFVMM^ii:. 3%(v/v) 

-i^ :7-CD:^5^ AS?>'^iS«)f4«:ffll^T:H P L CCCi fpfflS 
T^Cifcr-^So G. ZonSO'J. A. Thomp 20 
son, "A review of high-per 
formance 1 iquid chromatog 
raphy in nucleicacids res 
earch, " BioChromatography 
1, ( 1 9 8 6). 2 2-3 2#flSo Wl(DJ:^iff^bl^ 

(onmmm^t. sffT-ciS7jc®iig(c j: ^isti ^ d v f 

pagi?s?s«^D♦l^^^!r«>^:ty^^^^:t^Fig^^ 30 
iS^35cil8«?«. mtfi. OMcr>F •;i^;t'r>^ 

:::.^AT'fef'-- F. pH7. 0 ^^r^gg^c L/c^*!*^ 

* 2 ^(D F y :7 n Suffice i 3 ^ra^Rf c <h (c 
J:OBfth y^^Hb^n. -ecof^. 7K*CD15-4 0%(D 

mm. S^fcL<{i*;UAr ^ F<D<fco^cj:;^^FD 

^l9:tCj:5DNAa:>^tttCj:0. 1 X^-etitLbOAM 
PPP^rJ-^F-r^iSe^Ccaiesb^n^^. ^;3;:7x- 

2!-»;rf5?i57U:i-^FCC. T4;J<U5?^U:f^F+:^— fef 
CD<fc5^i:l?^^fflC^r»^ft9«:«S-^?*l^2». Cu r r 
ent Protocols in Molecula 50 
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r Biology, supra. <D-fe^i^3>3. 1 
0#Mo *:^?§CDiEHl*}0. iiflnoff:gCDDNAcDi?.ffi 

CDr^--y >>?^^^l/cDNA«. il^J^C^^.. W^t^T 
4 DN A y :^--ferrftilJl-r -SC iCCj: ^ 
HUtSOC urrent Protocols in 
Molecular Biology, supra. 
(D-fe iJ' 3 > 3 . 14 #fiS. 

tc. Mitr€>Ci^>T'^^„ mM^<DT. Man i a t i 
s et al., Molecular Clonin 

g, pp. 104- 1 0 6#Mo ±nE<oyjm[t. 
(tC^^:km^(DX^t±X(Otmn^y'^\'. m^itRA 

MPPX«RAMPPPRl>':ty :3-c:7> F?:3- FT 
Sit^E^^OSBg^/ces^CCL^-S^o -^:^^FRO'3fy=f--^ 
F^:3^ F-r^itf^^SSi^-r^/cisbCDSilO:^;** 

•9*:/z2.j::. FX«^i^©■t^r^ZL^^^ FcD«f*rJ- F-r-S 
r^-y >i^?tl/cDNA. m^-i^y (b r 

idging molecules)^::i — F'^'^SjKe 

-r s fi ^ <D T - y > 3 #1 D N A r ^te^-r -5 

:7V3>?&:0CCB^McD-i:7*^ F€:n- FT-SX^^^'O. 
nc< <!:«>-o*^T^-y >y?n/cDNAt*, S^cfc 

^n^^i.^'-^y'^ v-^yzLj^ y Foas^^z^-^ F*r-2>ci 

4>oIfife-C^^o T:=--y>i?^3n/cDNACD^«C*. M 
& ^ D N A i2?U(D^JS<Z)Pa<D:j- - >'^'- ^ b' > ^"T tB 

liW&Sac^ D N Affi?ijOitS^5&pI«BCc-r'&* -^tciSIRS 

n^. J:»:)f^CDXffr\ ig^?^cDNA«T^-:^>^$ 
iEtSSnr. -^:7> FXt^^t y f*:^^ F 

FMte:£?:-XcD-<:7> F1f h XJ^MiST S y 

x.{t^^)a^y'^ F^::!- F-r^J:OA*i^j:aeTCD« 
^Ogp^e-^rr^J- F-r^z:o«±CDDNA-fe^V> h&i. 
mMcDgt^fitl^j:;^^ y <DV XlSi,m&mc{ilW 

LX. 3i^35:DNA=i- Fi^iJ^sffiff-r^Jc^Jtcf^^^&s 
cfcO/h$?5:DNA-b^y> h±<D:t->^^' 

L < - ofe(±CD D N A -te > F OfS-^^rWCf J: 

^•;'b>y3Eiffiti, :7'y;^'-lf-r&STx-y >^S 
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fi^iCffl^(Dr::i-»;>^?^l/cDNA^:^t4U3^t-io T 10 
^-';>i5^3tl/cDNA«. ^CDfl. fiS&BIR. m 
&i T 4 D N A V H2f r MiH-r ^ C <t tCcfc 0 ^^^^ ? 

^S*^a5ScDNA»r>t3&5?K^3txSo Mlf^mjiDNAy 
^^^>h^ff2>mrJc. DNA-fetJ^-^^hite^o/cabcD 

Wflepgrff6n^jfe^^n/cDNA-fe^y> hti, ^ 

fiiS5n€>^;^r*)€>. ffrtecDC urrent Pro 
tocols in Molecular Biolo 
gy. supra. <D||[2^#M. -eoft. ^^i^^tj: 
^ V K ^ 3 - K-r -^S^^W^j: D N A ^ > 

hic. ±fBcDite^i)^gpDNAEmftt]T'6c<bi>r' 

«ffl!acD^ia«s««:iOi2iiS3n. ^iiffliai^oDNA4< 30 

y y l2(C J: 9 D N Aie?»JOy -fe >Sx 1. - R N AlB 

(mRNA) -^(D^:?^il2ST€>DNAE^J-C^^. 

tcSfilR ? n C <!: ^ Aj: c:f ti % 6 3tc C ^ o itS^ :7* p 

{^(xt*. ^^A^ar^^Ba c i 1 1 u s sub 
t i 1 i s 7!^^6)<DifiSiSe^- (vegetative 40 
ge n e) yp*-^5f-i5?lj«. :5^^ AP^ttMT'^^ E 
scherichia coli €>-^^*^ Filtc 

^-<D^^i^c^^lSAJ:^>(D"CJ^>0 '5'S>c iJy±cDAMPPP 
<O0tm(O /cd6cD A M P P P tCii/JD $ ^ ^ -5 
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enrii ^^^fKOlffiJKOy y AS3SCD^ ^ 5 _ >^ _ 

almonella typhimurium his 

operon rho -^ImMW^-- ^ :$?--iS?iJ 
(mt^N. E. Winkler, Esch 
erichia coli and Salmonel 
la typhimuriuin:Cel.lular a 
nd Molecular Biology CF. C. 
Neidhardt, Ed-in-chief;Ame 
rican Society for Microbi 
ology, 1 9 8 7 D . ^2 5^#RS) 3^^iA gr r o 
bacterium tumefaciens T i y' 

n {Mx.tfH. DeGr e ve^. "Nu c I e o t i 
de sequence andtranscript 
map of the Agrobaclerium 
tumefaciens Ti plasmid-en 
coded octopine synthase g 
ene", J. Mol. Appl. Genet. 1, 
(1982). 499-511 #flS) „ K^JMit 

SL<«. P8ilite^-CCj:Dr3^ F^ti^AMPPP^ 

'r')rmm<m^f)^F>m^^txfcu^A. ^^o^tfEsc 

herichia coli <D*fflSacCcfc^?fmi£^». 

•eOcl:^>:£-^:J7^-(3:. Vectors :a Su 
rvey of MolecularCloning 
Vectors and Their Uses by 
R. L. R o d i n g u e zRC>'D. T. Denha 
rdt(Butterworths, Boston:! 
9 8 8) CCfBt8Sti-CC^€>o T. Ma n i a t i s^. 
Molecular Cloning, supra, p 

p. 2A1 ~2bb. Hmt^m^mm^xc<Dx^tjim. 
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^mJtbi.K m^it. H. Hellebust, "D 
ifferentapproaches to sta 
bilize a recombinant fusi 
on protein". Bio /T e c h n o 1 o g 
y7. ( 1 9 8 9). 1 6 5- 1 6 8*#fi8(DC<!:o 

ffi3n/cAMPPP«. Mcc«KL^cc^"e^ne><D-t(D 

cfc €>*ffliiart^^cD 1 mai±(omi(Dmm^cj: k> as^w 

y'^ K ^B§mtr acne oae^^^ l. a m 
p p p 4 ^ >/^" i^m^mm t o ^ tabcom^^ 

if^r^'i^YJVxas s 5' y'a^-^-mmRz^3' o 

-dyl^^^TsTt- h ^>y^:7:c^---l2 I I (n p t 1 I ) . 
-r > ^ 3 4i/c T - D N A ffiilEO^I?® ra CCi¥A S 

R. B. H o r s h *'A Simple a 

nd General Method of Tran 40 
sferring Genes into Plant 
s", Science227. 1985. 1229 1 

2 3 i^#BS(Dcio mmmm. ifccjgccaim^^T- 

y r3--;UtCj:S ; H. Lorz6^. "Gene tr 
ansfer to cercalcells med 
iated byprotoplasttransf 
ormation". Mol. Gen. Genet. 1 
99. (1985), 178-182 ?:#RS<DC i ) . 50 
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>r>v^';XT-^ (b i o 1 i s t i c s) (W. 

J. Gordon Kamm^^. "Transfer 
mation ofMaize Cells and 
Regeneration of Fertile T 
ransgenic Plants". The Pla 
nt Cell, 2. (1990). 603-61 
8) , v-/^p Y>S^A^i>3> (G. Neuhaus 
"Transgenic rapeseed p 
lantsohtained by microinj 
ection of DNA in to micro 
spore-derived proembrybid 
s", Theor. Appl. Genet. , 74, 

(1987). 30-36). :Ra^'-ecDfte ( I . Pot 

rykus. B i o/ 1 e c h n o 1 o g y 9. (1 

990) . 535-542) ^-^tSa Bascomb6> 

Me tr ^ ^m^UitUt^tS. CtxfD(0^^t^>{t 
B#^;tt;U5;Ht3n€> ( " (f ) Me t" ifi^3ti 

s) o ^tit^. ^mmm(tcm^s:$titc^>^^^miit^tc 

N - ^tcj^jp 3 n/c ..f ^ > $ /c«N - ^ Mt 
^^t^>^^^'C^m$tl^Ctf)^^i> ( "Met- 

^>>'^*^s^f*3^l'S) . 

iy^i-)\^^y'^ F 

rs:i©;tc^e>nri^s-^>''^ Ffie^ij (G. von He 

ijne"The Signal Peptide" 
J. Membrane Biol. 115. (199 
0). 195-201 :S. F. Nothwehr 'ElZ> 
J. 1. Gordon "Targetting o 
f Proteins into the Fukar 
yotic Secretory PathwayrS 
ignal Pept ideSt ructure/Fu 
notion Relationships "Bioa 
ssays. 12. (1990) 479-484: 
CCK. Verne rSr>'G. Schatz^. "Pro 
tein Translocation Across 
Membranes", Science, 24. (1 
98 8). 1 3 0 7 - 1 3 1 3 ) ^-^'7'^ FON-^ig 

F*/c(3:^>^:^;^-^:7'^ F«. ^(omco^y'^f^ FS 
:7*^ Ft/c^J^>>'^•^W?:^t^CDiffl)!3TOE^li, SfSL/ 

CD^t^. .:^>>^>XiJ7Xt*>^>>CD-^:7*^ F (SEQ 
ID NO. 21) (J. Chenao^J. E. Var 
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nerS, "An Extracellular Ma 
trix Protein in Plants. Ch 
aracterization ofa Genomi 
c Clone for Carrot Extens 
in"Embo J.»4. (1985) 2145-5 
1 ) RV^:t:tJ^^^a~r'y ^^-^(D^y'^l' (SEQ 

FD NO. 22) (J. C. Ro&ersa:>'C. 
M i 1 1 i ma "Isolation and 

Sequence Analysis of a Ba 
rley Alpha-Amylase cDNA C lO 
lone" J. Biol. Che m. 258, (198 
3). 8 1 69-7 4:T. H. D. Ho. e>^. "R 
emulation of GeneExpressi 
on in Barley Aleurone Lay 
ers", Molecular Biology of 

Plant CrowthControl, Alan 

R, Liss. Inc. , (1987). 35-49 
H:C. R. P. Knox6«. "Structure 

and Organization of Two 
Divergent Alpha-Amylase G 20 
enes from Barley", Plant M 
ol.Biol,, (1987). 9, 317: ikWC 
B. Kh u r s h e e dSO'J . C. Rogers*. 
"Barley Alpha-Amylase Gen 
e;Quantitative Comparison 

of Steady-State mRNA Lev 
els from Individual Membe 
rs of the Two Different F 
amilles Expressed in Aleu 
rone Cells". J. Biol. Chem. , 30 
263(1988). 18953-18960) 

c c { ^ ^ ti /c y ^ :t ^ > 5 i^c t ^ ^h ; b ^ ; u f b ^ ^ :t ^ > 
K>^y'^ h^^^f^mWi^ti^/)^^^:^)^^ AMPPPCDN 

-^mcnm^titciy^i^}i-<y'^ h's&\i^^ts:^mm 

(DiSHrtcD^:?'^ Kom. (SEQ ID NO. 2 
1)-(SEQ ID NO. 1)-(SEQ ID 

NO, 1):(SEQ ID NO. 21) - (SEQ 

I D NO. 1 ) - (SEQ ID NO. 6 ) : 
(SEQ ID NO. 21)-(SEQ ID N 

O. 2) - (SEQ ID NO. 5) - (SEQ I 

D NO. 2): (SEQ ID NO. 21)-(S 50 
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EQ ID NO. 1) - (SEQ ID NO. 5) 

-(SEQ ID NO. 1) :RD^'(SEQ ID 
NO. 21)-(SEQ ID NO. 2)~(SEQ 
ID NO. 5)-[(SEQ ID NO. 10) 
-(SEQ ID NO. 5)]s-(SEQ ID 
NO. 1) - (SEQ ID NO. 5) - (SEQI 
D NO. 10) : (C<Dm^. (SEQ ID N 
O. 5) CCMLTXaa^ -Xaa* UG \ yr*S) 

'^mmj;i^mWit^tifcVi^mm^y*^\'\t. fS^ia 
ottm^ tc ^cl -h^m m-^ii^c^ 

^^m(D AMP ppiti^tcm^mc J: o cN^^ac ^ti^ 

CDAMPPS/c^iAMPPP&i. cn6<Dt^SL<DC^m 
ilM^nSAMPPPtSl ^ 1 0 0 0 /i g/m 1 O 

AMPPP^-^t^mi^mtifcitmsm^^fSut^^i: ^ 

i>fci^(Dmm:fSmt. Methods For Ev 
aluating Pesticides For C 
ontrol of Plant Pathogen 
s, K. D. H i c k e y^H. The Americ 
an Phytopathological Soci 
ety(St. Paul.MN), 1986 tc^^tl 
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A M P P P L tj: (.^y^mc J: 0 L C ^BmiC 

AM p p p €riiai-r scDtcfieffls tistB 
^. -en 6*s«e«)ffi«j*jiis»5ts-rs«fet*wr * c t 

mmm^mmic & K(Dt§ife>g^x ^<}-~>-^ lo 

B a s c o m b e©±IB<D5S:St«. ^3-l»$ti/c«!B«l^ 
rj/c. S/c. Ba s c ombe>©±ie©3tSI:«. S'h© 

^feD/cx-if«. AMPPP RAMPPPSfcti 

©■CAS. ^titk. m^oimimicm-i^m^oinm 

•^7>K©ti!BJ«±©g5Sf{C|igr'57=^-5'%ff.5Ci 40 
m<D C ©1$ia©»iJ©*ij..^.(3: . #3c©?iStttl«tcM L 

L<fc ^ iT*ti^{c«. jle^^«^'p©B^r^c h -^7*03*^ 
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y'9- h-<otmmi-j:mmmt(DS^it. msmmmtLx 
]EL<mmstifdiam^mmiciftLx^y^ \=im^-r 

it. the Handbook ofPlant Ce 
II Culture. 1-^3^!^. {-7^^ ■ j^y^ 
V -^/i^i^tt (Ma cm i 1 I a n Publish! 
ng Company), —^ — a — i'. NY. 198 
3-84) J: ^ fj:yjm'^^mi,X^f& 

?i« 4) 6-r c <b *^*iiE b j# -sti^fc « . fflattsra 
»{ciiin]rs«©J^f#:^*fflia{cj;«>m-aSfio-<^3^ k 

©-f^+^-i-i^H >*5®*v«S©*£^©j«:d>5 ti;^dfli 

■fe-f**. cn6©«'JS5c-fla{c^ffl3ns, ±mm(om 
mmmoytofpim (%) *iip^{csi;»?-rsfc4?>cc+*-<y 

sii^©^?s (^©ttJ-r. *fflBas5stSf«!ej*i^w$ti 

©^p^ili?r$^-ct.»r^>J:t,\ ^rtr 

v"^A. u>®*;i'i''i;A, tgfbs-'-fJi' h, mmmr. 

mmrM. mmmr.^.. m^js^mr.m. m^m-i^i. 

»-5'i';^ivi;A, fafbv>*->, HSfffc 

■t';7'r>. ^'}yf>m. mm^-v'r 
ig^bs^v-^A, a'^itA'JifM,. wmt}^)'^jx. <) 
>gr*yi?A. 8SK*';';7A, lgK:^^y';'A, y>K 
h ';'!;a. iss^:^ h ';'t7A, mmm&. R^'mmms 

©*e!9>-Sffli^^*3-t+As^*n-Ct,»r^J:C», iBlfilfc, 
^IStl. m^it, mft^. 7-f'->-v5;<;U-7*- 
T5-^S.S#^. 6 --<>>';l'r 5 D-t':f 
?■>. -'^■> h-r->^* A. tgfb=jy>. 
7'J)V7 i yy')>. mm. 'i'>K-;l/-3 
-i^K. 5:t-<^J^h-il'. -r> K-^I/-3 -ffiK. + 

-i7'h>. f; K+i/>HC 1 . 'J;}<7^f>. 
5^r5>HCl, fir5>A. t5r5>B12. RCKf 

5 >D©*e.f<))-sffl,;^^*5if*s^^nri^-c45<ti^o 

±iB©^SiJ©(-»-rtl*\ $ /i:«^Sf5©ig^i^*sWffitr * 
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Ct Kn^-W^JUD ^^3?>) . ME S ( s 

O'HEPES (N- [2-t KU+i^x^;l/] 

>-N- C2-xi>>;;^;U;^>B$D ) r&^o fifflasn 

% ( w/ V ) OSr^fiEf ^0 ilBOffl^^^ttr -y-fe ^ 10 
TitKSti^tffliaSBifflfScD^g^ffl^ 1 0 iu 1 - 1 1 CD 

^fflia!B^^^gO-^CD»J$cDf£^S14 J: 0 *ijf® 5 'E) ^ 

^7-^)1^!/ (Wa r b u r g) ^g^^c^^. »*L< 
t^. ®!^mgCCcfc«3StaLf#'E>o "The U s e o 20 
f the Oxygen Electrodeand 
Fluorescence Probes in S 
imple Measurements of Pho 
tosynthesis^.D. Walker. 198 
7, Hansatech Ltd. ,Kingrs Ly 
nn. Norfolk, ^S€#fig<DC ^/c. 

m)(DXtmi^i>i>o TiBOHSfiPKJ. *:^BJ(^SI^g:€:H 

ctim^turjii,^. cubomMmtit. ramppp 4o 
[an 

AB I^r^JU4 3 0 A^:?*^ K^^^g^ffiC^ t-B 

ocffiS«. NMP*CDDCC/HOBT^^U/dS1± 50 
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x>?:f;l/MWC{Bill«ga<tLTG 1 u (OBz 1 ) . 
His(Bom).Lys (Cl-Z) ^XZJ^S> e r 
(Bz 1 ) ^fiefflUr t-Boc - (Mag2) -OC 
H2 PAM«fli4IH«L/c. CCD^^CJO. 5mM(7 
40mg) t-Boc-Ser (Bzl) -OCH2 P 
AMSaag (g^g= 0. 6 8mM/g) }^^^6i3*^L. IS 

* mmmc j: o *u « $ n ^ w n m p / 1 - b o 

lecDIf y> (Sarin) L/ciC^. 

umn^comzxs^Magz-oH (^v^vno. i 

1 : SDtefi^ai 3) iJ<kO' (Ma gr 2 ) - (G 1 y) ^ - 
(Mag 2 ) -OH (-^>'*^F6 : mmiZ) (D^fSCX* 
^mr^fcisbifCmKllHLfc^ :X^C, t-Boc- (Ma 
s2) ~ (Mag2) -OCH2 PAMe«i(D^e£^(^ 

fil*:Wir^7 L/c:?&5^ gf^c) 1 9 T ^ ymo^f&cat 

^zTjlij yy'ij-^^:^^imLfc. t-Boc-(Mag 
2) - (Ma fir 2) -OCH2 P AMeiflic7)iR*(iO . 
69 0gT'*r>)t„ »N-3RJSt -B a cSJiTFA?: 

*;^CCJK®SL. ;0iO«T<Z>(S/iS ( 1 o w/h i g 
h> HFffi*ffJfflLrte«fl§55P6BaS}L/Cc IP^, 0. 
3 9 g(D^y'^ F - PAM«JBirg'^^0"C^CT2B$ 
r^. 1. OmL(DM*HF. 2. 6 m 1 (DDMS 
0. 4 m 1 Op -i^UV^-Jl/^^tf^g^gi^tjcSfipL 
}rco SHFteJ:C>'DMS*^Jfe3'!^/cf^. ^--^t^^K- 

WBgs-^JKj^. - 1 o'crs o^4c$cfc2:;o''cr3 0 55^. 

Sr/c3tc7m 1 CDHF. 0. SmlOT^y-jU, 0. 3 
mltDDMS. 0. 2micr)l, 2 - x^ >i/5^^:t-Jl' 
:teJ:2>'3. Om g 2 h t*V >^>^^tf;^?g<i: 

ISWfll€:^^a^^;^A■effi^raL, COig^135*3 115 m 
1 cDx-7^;l.t:i5fe?*L/. 3 m 1 CDBME i#^jc3 Ofl^JS 

3[Hl3m 1 (7) 1 : 1 1 5 %@tSS/BME 
D^'lSmlOO. 1%TF A^^05 0%;4ct4r-fe hj:. 

h u jmmx 1 (pijamo/co *:ttfflUi«*ef^i/. i o 

m]<DJ:--y')VV3\s\mtiiL. mimmbX. 152m 

g (^6 5%) <D-<y'^ b^m^m^mtc. cmm^y 

^ K5:*^j4m 1 <D 1 NitK ( 1 %CDBME«r^tr) (C^ 
lNK®tpOD2. 6 X I 0 cmO/s^'rf^ K (B 
io-Rad)AGlX-8 -< ^ 2. ir^^r 

mim^mtKy^c. x>t F';>iiti (±gE<D-t^';> 

(Sarin) m(D^Mmm^ txfcnr<rf 
^ Flii^^W^L. ?EtSI£^gtT 1 2 2mgO-<7> F 
4?i/Co C©^:/^ F%4 Om ICDl 0%sej^ 

r>'txri7A(c^g^b, :ga5cT. ^*#BmTr2 4 
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milt, ^y'^ K(10-15mg)^2. 2X25C 
m. 10m, 3 00 AcDt'^-:^^ <Vy d a c) C-4 

:^^A(C|gOjlLftAL. 6 0^^?gO ActiCCB€rO% 

-6 o%o^ff^^ieT$tf^ai«rjgfflL'/co mmit 

6. Om 1 /m i n-C*?). ;®j«A(iO. 1%TFA-C 
*>*3. ^SgBJiO. 0 8%TF ACOT-fe h y;l'i§?g 

«5t^F AB-MSfCj;DSil2L/Co amurcDIMiftffi 

<M+H)"»49i7. 3vi>^. mmmtA^ I 
^gii2 : --<:7'^KNo. e(omm 

t-Boc- <Mafir2) -OCH2 PAMlSfli (6 8 

t - Bo t - (Ma g 2) - (G 1 y) 6 - (Mag 
2) -OCH2 PAH^^iCDiRS{3:7 3 7ingT?^o 
ifeo t ~ B o c »<D|^^^. HJfe^ 1 <b|^I^CD^Jl|g*^iJ 

<t2 04mgCDffli^-c:7*^ F;:?^f#6n/C3 CO^^M^H 

m^mnm\itmmm i ii^«icc^axH p l c^w^lt 

^A%«fflL/Co in%. 6 O^tCffiO A4>tC2 0%(DB 

^^C^;gti5?g50>6AtfCC4 0%CDB^^tP?gaij^-v(D^ 
ff^WripgffiU. >^Ci-C2 0 53'PaA43iC4 0%(DB^# 

:7;U:*-C2iti$igffjCC^)^. 6 9. s^Jc^gffi^n-s^f 
-i^iiMisbfc^ cmiHPLCCcj:0j«e8 S^^t^ir- 
*)^Ci;&^7S3n/c. «JS*F AB-MSfCcfcOiilSL 
/Co amu-CCDa^fii (M+H) * «5 2 0 2. 67:* 
0, JISiJ«iiS5 2 0 1 . 6r*o/Co 

11)^^3 : --^7>KNo. lomm 40 
t -Bo c -PGL-OCH2 PAM«BI?:0. 5raM 
(66 1mg)Ot-Boc-Leu-OCH2 PAM 

fi«l(affttt=0. 7 6mM/g) ;?>>e>. ||SS«?IJ 1 CD^ 

^^iimmLxmmbtc. pgl-ochz PAMStBi 

(Dit^mitl. BlgX^-^fc. t - B o c a(7)K^*ft. 
commi, 5 9gCDIttSS;toJ:0'PBS*. 18. Cm 
1©**HF. 1, 5m 1 CDT:::.y-;l'. 0. 6 m 1 O 
DMS. 0. 3mlCDl. 2 - x,^>iy^:i'-)l^J:U^ 
3. 0m€r©2 -^;l/;^:7> t:'';>^>^^Wr-2>?§ffi* 50 
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X\ - 1 0 -CCCT 3 0 ^fafc J: 0 'Ctcr 3 0 ^9^PJS^ 
-rSCdCCctO^L/Co OTtcriJHFfc<:fcCKDMS 

-ig-^^?: 1 5m 1 CD^9 9 : 1 x-T^ib/BMErS 

4L//c„ f#6n/c^it45m 1 COBMEi^tccSJ^L.^ 
>Rt^-ei Om 1(D1 5%KK/2%BME-C3|oltaHiU 

/Cc fgffltb^a^rfif-^L. ^C^r 2 Cm 1 CDx-'r>^U'C2 

^K559mff (7 1%) ^mtc. MMm I CC:ioli ^ J: 

^i^. m^mnm^mMm i t^osii < 5>^h p l c cc 

<J:«5il]!feL/c:«>5. 4 0 59^CC2g^A*CC2 4%B*^tf^ 
mS!3&> 6 A E|JtC 4 4 % B «:^ty^gm?S^(D^BS*l¥ ffl L 

2 7. l^CCiSffi^n^it-^^^eii/Co cn 
«H P L C tC J: P3 MS 9 8 %Ja±'C& 2> C <i: J&^ij^ 3 
/Co «ig?:FAB-MSCCj:0$ISL'/Cp SimuXCOm 
^fii (M+H) 1 9 7 0. 2r*^l. lliWfit«l 9 
7 0, ir*-:>/Co 

mmmA : ^y'^\^^o, scomu 

t - B o c -R-Ma g2 -OCH2 PAMmSI^O. 
5mM (653mg) CDt-Boc-Gl y-OCH^ 
PAMtSfll (Bli^=0. 7 7mM/g) tf^h. mtm\ 

\(D^m^mm\^xmuiytc^ fic.. t-eoc- ca 

la* ^ -Gly^ ^ )R-Mag2-OCHz PAM 

mm(D^mk. mmn^com^^^^^. R-Ma & i -oh 

(-<>r^ K# 1 8) (O^mx^mtr^fcibt^WL^mi^ 
fc. t -B o c -R-Ma &2 -OCHz PAMtWHI^D 
iRfi{^i. 17grT^*-^/Co t -Bo cSO^SM. C 
©«Bic7)Ift«S*5 J: ras*. ^JfiM 3 tcfe4S(D^liB* 
^U^Lr^ffiLrfflS!-<::''^ K4 7 3mff (7 6^) * 
#/Co WS«?'jUCtfi*S(Z)JP<|gif^M2 0 0iiig?:-r:*-> 
i^tftL, ;XC>-CSjKgJr>*:^';7Aj2iS-r€>i. 158 

t:t^in< HPLCCCj:OIISfeL/c7!)5. 4 0 ^tCiS-SAcfi 
CC2 4%B'&^t5'?gmS3&^6A45JC4 4%B^^t^igm 

*g-\(Z)^ge*ffifflo/'Co S6<s•^•:?^^KCD-^+t^^ »; 

y}V:^nmWMmc$y^^ 2 7. 9^Cc?!ga^ti-5>^ f 
-P^mi^tCo cniiHPLCtCj:*9t«a9 8%ti±-c 
*&C<t7&^7i^3ti/Co «ii*FAB-MS(Ccfc*9HilSL/ 
/Co amuroaiiti (M+H) * t^2 4 6 7. 4^^ 
^.mmmuZ4r67. 5r&o/c„ rR-Mag2j 
«v:^H':^>2CDRAMPPP?:*ro 
llffiW5 : ^:7'^FN 0. Qcomm 
t~Boc-Met~ (Magi) - (Magi) -O 
CH2 PAM^flg^O. 5mM (7 1 4nig) (Dt -B 
oc-Ser ibz 1) -OCH2 PAMWflg (B»* 

= 0. 7 I muxg) mt&mi(o^m^mmLx 
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(Dmmm<Dm¥^^Mas 1 -OH (--^r/^KNo. 
-Boc-Met - (Magi) - (Ma g 1 ) -OC 

(8 2%) ^mc. mmmi(fC^ii^^^cc>(:t>^^ 
h^(D':?>v':^h vvji^ammi^nuc^^^ 42. 4» 

MSCC<fc^)eii2U/c. amurcoS^fil (M+H) " {J 
49 3 3, 3-0*0. Iia»jfii{i4 93 1. 9-C*r>/Co 

t-Boc-Met (Arg^. GluV Pr 
o'MMagl-OCH2 PAM^iig^O. 6 1 mM 20 
(763m) <Dt-Boc-Pr o-OCHb PAM^ 

t-Boc-{9-23) CP r ' ) Mag 1 -O 

CH2 p AMmm(D^f&mm^otco ^fSL^^^Tutc 

t -B o ca^rlg^S-r-Sx!:. 1. 36 6 gOMet 
CArg', G]u». Pro'MMagl-OCH 

^-^z^mm^mmmi (D^m^mmLxmuLx . mm 

Lfco ^f^<^'^y^^ h'o^^'^t h V y Ji^us^jsmm 
ti^iHPLCtCctOiWeg 5%i^±r'*^ci35i^5n 

/Co «iS^FAB-MS(Cj:f)ffill20/Co amurcoS 
i&fii (M+H) M3:2 6 1 2. 4-C* 0 . SI«iMi«2 6 

1 2. or*>o/c, 

Il)?fegfl7 : -^7>KNo, 13CDgaij 40 
t-Boc-CArg^. Glu*. Pro^MMa 
g 1 - OCH2 PAM^Bg^O. 6 0 6mM (0. 7 5 
8g)(Dt-Boc-Pro-OCH2 PAM^iffll (g 

K-«Jffg<D$^2/3^^SL/. mmmQ. \0:^J:Z^l 

Boc-Cys (4-MeBzl)<i::<7 5^:7*';>^. T 
FAJltt«liCC#UrB^5£cDCy s (4-MeBz 1) - 

Pro' ' -0CH2 PAMmmimco ;xi^r\ cn so 
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^C|B5^Lr. 2 6 0mg (7 3%) C0--<:7'^F^f#/c. 

itUfc. MmS^H P L C«»«SIJ6W 1 CCf2IE<DiP< H 

ifeL//c;:j^6 0^iCig^A4itC2 5%-4 5%OB^^ti^ 

1f h y:7;l.:*-aBtKie?Btc«>^. 4 9, l^tcrgffiSn 
^£t*-^^mi?)/c. cn&^HPLCCCct0t«S9 0% 
Wire's Ci^^^^ti/Co ItiS^F AB-MStci:0 
fi6i2L//Co amu-e^*:>L/cJl^fii (M+H) Mi2 5 
84. 4r*0. *a'Jffi(i2 5 8 3, g^C^-j/Cc 

u^i^:^ (Hodges) ^(D±IB<DitS»:#M) . 
fiP^-<:7-^ KNo. 13(3. 2x10" 'M; 10m 
g/m 1 ) >S:Cu' " «:Stf«MjSjffi?« (0.0 5MN 
aHz PO4 : 1. BxlD-^M CuCiz ;0. 
SMNaCl :pH=7. 0 ) C2:««b/c®*K*^M* 
r-SE ( 1 2-2 0B$p^) mucDT-cmwr^ctccJ: 

^mmLtCo :X^C. mmLfc^iLM^^^-^^y Tr" 
^>;G- 2 5^7^^ (2. 6 X 2 5 cm) CCiiL/. 10 

1t^t^-^:7> KNo. 1 6tCo*±f£L/c»B(HPLC 

UteWQ : --^r^-^ kn 0. 1 Scppij 
^^C7)-<:7*5^ K-PMA^SHa ( 1 . 0 5 g ) ilSS0»J 
7r|gIiSL/ct - Boc-(Arg',Glu*.Pr 
o^ 3 Ma g 1 -OCHa P AM^flgOil^j 1 /3 
6 . y y «; > >/r£i5 J: ummm 1 3 IBtgcD^liB 

?:i^fflL/riia$iL/Co t -Bo cS«:^*L/dt. 

K*5cfc^eas**5g0?dicD^iii**ijflaLr*S6L/T. a 

SS--^:7-^ K562mg (84%) ^mtc. mmm 1 IBifi 
C[)iP< >5£^*jJ;^'HPLCfflK^^56L/Co fl 
6 0^3^CCR-S^. Atp(D4 0%B-^mmttimt^^A^ 

(^c3o%B^'^ti^mmm^(D'mm.'^m^imbtc. S6 

4 3, 8^CC7gm5n63Ef-:J'*li2s?)/Co CtX^HP 
LC(CcfcO*EjK9 5%«±r4>SC<b;(>5*3*a/c. 
C3:F A B - M S tc J: 0 flli2L/Co 
HiSglll 0 : FN o. 1 6CDi@ij 
t-Boc-Pl-CArg'. GluV Pr 
o'MMagl-OCHz PAMi^^g ( 1 . 4 0 g) 

ms&mi-cmmLtci - boc - CArg' . gi 

u*. Pro^MMagl-OCHz PAMISJHICD*^ 
l/3f)^^. ^::f)l^jy'Vl^^ii. Trp (CHO) 

:hj;:^mmm 1 mm(Dmm^mmLxmmLfc. t - b 

ocm^m^Lfcm. 6 8 lmgO-<:7*^F-<fJBg*. 

mmm i ccnm<D^m (fi l , nmn f mm^c 3 m g <d 

HiSOT. ifflSi'^:7-^ F3 4 7mg?:f#/c. C(D-<y'^ 
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5>5C&-S<. A*CC3 0%B?:^tfSdiffi;i)^6ActJCC6 5 
%B«:gtf?ga?K*-e<D«S^E«:ftJflaLr. 2. 2m 
mX25cm. 3 0 0 AcDb'^ ^/ ( V y d a c ) C - 
1 8iJ^J^±T(DHPLC (mmUl m 1 /m i n ) 

wsmxt^wmm'^^^mx^x \. - bo c-Me t^^^ 

:/;l/y7 u^:7*U>yLr. ^J^fi^J 1 OriS^U/c? 4 0 m 
grOt-Boc-Pl-CArg''. Glu«. Pro 
= M Ma g 1 - OCH2 PAM^flgchL/Co t - B o 
c»4Kt*L/cf^. SligCT 1 0<D*Wir 7 4 1 m gCDlg 
-^:7^^K-e«i*IH«S*^oSSLr3 0 5mff (6 6 

\<D^mn9M\^1cit^. BO^tCS^, A43CD3 5%B 
^W?§a?SA^6A*tc5 5%B^^tfj§a?g--CDr5S^ 20 

^ic. CtltiHPLCtCJ:J9*«a9 0%Ji(±-c^-S>ci 
>!>^in$tlfc. «ag«FAB-MS(CJ:0fiti2b/c« 

t -Bo c -R-Ma g 1 -OCH2 PAM^fll (9 3 
0 ra fir > ^Wm^A riiSSL/c t-Boc - CAla 
' ' -G 1 M R-Mag2-OCH2 PAMSIBI 
CD«0?:^^6. llifcWlllBtS0^11«-C|^ML/c« t-Bo 
c L/ /cf^. J|Jg^!l 1 CD^Jir 9 2 0 m g CDfg-^ 30 

:7> K - »Bi*»WSS3i>^orai^ L T 2 9 6 m g Otai5{-< 
K^fifco iS-^:>'*^ Kc^ffiia{3:3ISg054O^|fSr^ 
SSC?!lC/c;On AttiC7>2 O%B^W?;gtli^g;0>6AcFiCC4 0 

% B ni^t^m^m^msmm^^mm ufc. se> < 

V^'9'Y(r)^^^V')V)\yirV^mWMi^Zh^. 3 0. 2 
^^C^aj5n^^b-^?:SlJ6/c. Ctx^^HPLCiCj: 
f5$«Jg9 7%J^±r^>^Ci7!>i^$n/co tiSiiFAB 

XjSffe^l 3 : ^y^=^ KNo. 11 OgiSj 
t-Boc-MetCArg^.Glu'.Des S 40 
e M Ma g 1 - OCH2 PAMl»fli*0. 6mM 
(923mg)CDt-Boc-Lys (Cl-Z)-O 
GHz PAMS«g (g^S=0. 65mM/g)^^6. 
A r g (M t s ) fccfcD^'Ulte^J 1 (D^m^MWiijXWm 
l^tci)^. yv^ji>h CGlu" -Lys^ ^, Des 

S e r ' M Ma g 1 -OCHz PAMMJfliCO^^ 
ft. -e©*^2/3^l^*L/Co CCC^^^CD^^TBS.^^.-C. 
t - Bo cS<DI^*S, 6 2 2mgO!:> CA r g^ . G 1 
u*.Des Ser^MMagl-OCHzPAM 
f§«l*f#/c„ C (7>«9M 5 9 3 m g * . mmm 3 IBtgO^ 50 
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jii**ijffluriaisgiteiD^i3SL. 2 3 7mg (73 

"T^mMi^fcU. 4 0^CCR^. ACJ3CD2 5%B^W?§H} 
?K;&i6A*^C4 5%B«:Stf?gm^g'^C7)?ge^K^iS^ 

(c^-5>. 3 2. 6»CC;SaiS^iS^t'-i?*||e*»:^c. C 
n«HPLCCCiO*i6S9 6%«±r^6C <h:;!)^7n3n 
/Co «i^«FAB-MS(CcfcOfiiigL/Co amurcDS 
^ti (M+H) Mi2 5 1 5. 4^*0. Ilifjffl«2 5 
1 5. 7r^o/c. 

^jgmil 4 : KNo. K 2. 3. 4jc?<fcC>l 0 

v;^7V^>2 -OH (--i:7*^ FN o. 1 > 

^>2 -OH (^y^ KNo. 2 ) {aiTT^^-r K>'^''f :t 

>'^'r*AXtt (Appl ied Biosystems 

Inc. : f)^}V it}\^:^rV\v ^--^ 
6i8A'r'5>7;^\ >'^';^r3-A (B a s c omb ) ^CD±fE 
cD^cKCClBKcD^accJcOiSitU/Co CG 1 u» 3 Ma 
g 2 -OH (--i:/^ KNo. 1 0 ) (B a 

s c o m b ) ^CD±l3(D3^SfiCfBlS©4P< iSJiSb/c„ -fe 
:J7af> (Cecrop in) A-NH2 (•^::7>KN 
o. 3) tt^';:7*;l/::irjH1, K >;^CD;^ Y 
it-Jr 5 ^;l/Xtt (Star Biochemical 
s. Inc. > A^6-ec?) h y:7jL/:fnS^K^iL.TS#A 
L/Co -b^Pf>P 1 -OHi l.r4>»6n'5P 1 -o 
H (^:?'5=-KNo. 4) *;U^rW. ^;U-=t> 

hO-<^>>^^^^7j<'^ h y-Xtt (Pe a i n s u 1 
a Laboratories, Ins. ) tf^h^Kiy 
tc (:^^P^#63 0 0) « 
^Ifegll 1 5 : ^y'^ KNo. I gcDlgf^ 
t-Boc-Ser-Ma ^Z^Wm^H CC4c5l:r -SJ: ^ 
tC|IISiL/c:;^>5^ 1 1 SSOT 5 ^^JilK^tiDMF cp-eo 

:7' y > ^'S^Wfla U/c„ C (DtltBi 8 7 5 ra g 
«?a3 <b(gfilCCLt:M«gteJ:0'pgS{L/r. 3 6 0mgO[> 

^K^A. :J7>>t"?'^JU (Cu 1 we 1 1 ) 0±iBO:^?i 
*<^«C/t:. N-y^;l'^;l/:^r^Kr-lr^ 5 K (MM 
A) fcJ:J:)il7E:L.;^c. ff 6ti/cttt^^^<D 1 0%BtK/ 
l^BME^^l m 1/m I n^^jr-SiSacCT. 2. 6. 
X7 0 cmCD-fe:7Tf'i^^XG2 5:^^ACCilL/, 25 
4 n mtcrSS£fflSE«:S^*T'& C <b Cc J: 0 -^^^ KlS^ 

ms^^mvmAAmm^y'^Y^mc. mi^wjinm\t 
mmm i o^jb * brnpLccccto jii* l /ct^s . 



(50) 

97 

^-y^ycD^^-^Th ')yji'^ammBichi>. 3 1. . 

:tej:o'3 /i 1 om^mmm (^(*r i o ^ - 1 o ^ ok 

B'ys.JUO-^^ {^a^^^y'ly-- h(Dl 2 centra 

b/Co #-<Z)*KP^tC. §AMPPPtC*fLr. 1 2*:^ 

<D»(DBaia iU-C^-SAMPPP <DWJW4*«'J« L 

SAMPPPcoi^?gtJ?ge[l mgr/m 1 -CigML/. 

K/ligO'- 1 5 M 1 ^S-7'<^ai^>r' hc[) 20 

^«^x;US^;|: 1 0 0 /u 1 i b/Co -rX h L/c-^:7'^ K 
«*J6Wll-'5. 7. 9. 10. 12. 14*5cfcCX15 

W3^j:-<y^ KcOf*atS0. K 2. 3. 4. 5. 6, 
7, 8. 9. 1 0:b'J:CNM 5 /i 1 Ctl^tiO- 
1 5 0 u R/m 1 <Di5H(Z)g*?'-;r?*^ MSIgtCtg^-r 

Lr :^SCcr4 8B#P^>r>=^:x'^- h L;^Co 4X4(5J:0' 
K»Q:)^g%2 4*5j:C>'4 8^ra^tCiL^L/c. m^(0 

ppcDMC I cffi*ias^L/cc ccr, mc i cfiitcj 

C-) ) <bLrffi«3n5o «2«:ji. ^2tS^2 4H#Pa 
fc4tfC^r. T^X h L/c2^;^c«3«or>tl^?^Mtt*Mco 
S<?CC>?^t. &AMPPP*1^fflL/c^^^^j:< i4:>3acD 
|5)Mlggig5;0>6®mL/c¥i^cDMC I Cfii (jLig/m 1 
^mm) %JSt80/Cc ^Xhtx/cffliBjSlllttSSi^PS 
^I^U-^A (F u s a r i urn) (if^T'^gt) . h »; 
:3 f'jL'V ij— (Trichoderma rees 
ei) (-< »J>^>fiii ^:tyT(DUSDA-ARSCr)D 
r . 5^3 >xy X ( J o h n Ellis) t>^K 
^) . •feJUnX;J<'^ (Cercospora)sp. 50 
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r. AXrh--^ (Jaraes Hawk) ir^hK 

*) *5ct^'-^;U^ > hX/i<V^/.:^;b^5?A (Helm 
inthosporium carbonum) "C4> o 

[«4/] f*X h L.fc5&£(D--<:7> KtifiiS^ ( 7 0 m 

rStt<!:5Jtil^?iSCCy<^7^yrE c c SR3 1 9 {lU 

o. 7. 8. 1 5*sJ:D^'l 8&iE c c SR3 19{C?Pf 

UteptJl 7 : jKMt^^W:tr-yfe^ 
xjUi^.^ jr:r^Ci hJj^-^i^D F.-Ji^ (E r w i n i a 
carotovoracarotovora) fi^ S R 
319 (Ecc SR319) {^>zy)l^'<^r')il y 
^^'r;U:7-/rUSDA-ARS<DD r, C. H. UT 
(L i a o) 35>>e>A^) 'J T-^Jt'^^ (Lu r i 
a-Be r t an i ( "LB" ) ) :/PX*^r7*U- h 
±6C^:ffiL. 2 8"Ctcr-l^r»^L/c. 2 4B$ftm » 
h^^^a^:^— tT^^CDE c c S R 3 1 9 

X (?§?R1 1 I 0 gO[)>'^':5' h-h^Jy'h>. 5 g 

(T>^^^ V --X hfflWI^f. ^teJiC)' 1 0 gCDmft:^ V')^ 
A^frg^, h iJ'U-r^'iagLTMaS) 3mMC?^Jjn 

ynat ech) MR600-7-Yi7n7'U - hV 

F y — X1± (Dynatech Laborator 
i e s, Inc.)) %^^fflLr 6 3 0 n m CC*5C:f -StK 

xriSMLT 6 3 0 nmCC:tettS7t^SS0. 2 ^Wt* 
h^m^^Wc^ CCDiSSia^2 5 0 M 1 *lt##CDte 

fficD 10ml SCiilfrtOJUtrr >^nx 2 2 5 0 ju i ccas 
flnO. CCD#ISi§«5a>l:ig^^>=^^'^-^r'2 8-ccc 
rH--EgB#M. if/cCCWfi£L/ciS^<D6 3 0 nmfcfc 

itfas?t<:a^^ig^cD--a5^;Ub'rr^cix-ci ooofS 
cc^fiur. ig*f??i m 1 ^/c0:3n^-ff$^(iij^l 
0^ 3Q:^*sJ:^(Dyge<f:L/Co C CD^Sig^l??*^ 8 5 /i 
\:^^ #-(Z)^ilr*9(DSAMPPPCC*tLriHi35n/c 
1 2^x;b:?!?^6J:c€>3SCD|Hl^ig«-fe «;. F^Wr^9 6 
^s.)V^^^-7 ^ A ^-y*\y- FcDS'^xJUcaS 

»PO/Co SAMP P P<DMffi« 1 m fir /m 1 OiftKT'lH 
ML, F;^?g 1 - 1 5 a 1 ?:tev>f >7n^^ ^ 

FCDS-i^x^bCcgsflDL. ^^Ci.^'C+^^cacDTk?: 
m-C^'^x;l/j*fa:Sr 1 0 0/2 1 iUfco T v-^AK^ic 
%m.m^^y'^'f(r>wmx^. 1. 2. 3. 4, 5. 
6. 7. 8. 9. 1 0:foJ:O'l 5 JU 1 rs>0. Cti6^i 
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0-1 5 0 ug/m 1 (ommosm-^-:/^ hlS&tfC^S^ X^a;^*siC>'2jlo$5^nj:^ (m i r a c l o t 

L. liS^±"C2 4 4^ra-<>+^-^- >^X7^^;;>7;?;(Behring Diagnosti 

/CoSEcc SR3 1 9t^»!7XJKD7£:^2gS*2 0 c s ) ) ^iiLraiiaix. C*l«:2®CD?^4PLfc3 0 m 

mmm& (MC 104. >'^*^7*•;r<D«^:<^i|KiffJS^ y^-^Zy (Beckman)J2-2 1 MiS^C^ 

rai^Lfc. ^3CCJJ. SAMPPPJCoc^mSfeL/c ^>*>a (Be ckman 1 n s I rumen t s. 
^^C< ii>3|pI(D|^IMlg«*@|:^)^6. «ailcD2 0ff$P^^ Inc. ) F^CD;^ >0 - tfi-e 7 5 0 & ( 2 , 2 

tca9JLJ^c^i>|CDMC I Cfii (M€r/m 1 10 0 0 RPM) CCT 1 . O^iS^C^Jib/Co \%hti 

*80/Co f-;^hU/cAMPPP«i6lfiWIl-5. 7, /c±S«r t^:^ > 3 > t . 0 rSIf Lr-^U h * 

9. 10. 12. 1 4*5J:0'1 5tcffit8C0a:^fC8Stgfc a-^3&^tc|?Jg?g§-ii'/c. 1 5 m 1 CD^^>>;^- hffi?« 

L < «A^u/co »«r^^c7)^i*ii«cc?5sflaL. JKx^^mmm^ 3 0 

[*5/] m 1 CD:^'5'XK3t^i:v©l^0!:>4O%^^-r3-;U^:jiE (6m 
[«6/] -i:7-^ KN o. 7. 8. 1 BSC/ 18^1^ IcDPercoll. 9 m 1 (D^^^t^^^^- hffl«l(*:te<J: 

f*::^H//c-<:7*^FcD?fe^^t::«>^Ec c SR3 1 ^'0. 0 3 gCD^^jfiimTJU:/^ >) _b(cJltttccDl±/c„ 

90^SJWSlKc*5CirW?a-e^o/Co 5t(^4SO-^:7'^ Cti<SOjt.i:^©*-Ni > ^'7>J 2-2 lMji.C^f^<DX 

K« Im 1 ^/cO^:^^F 1 5 0 /i get 0 *>^SCi?Se[CC -r>^n-3r-tpr 2 5 0 0 & (4. 0 0 ORPM) 

*JC^r^;iEcc SR3 1 9Cc*J-L/rfSt4-C(3:^i:7!p-:> r4. 0 55^^>C«iOj^Cc ffiL. i^-^b 

/c,-^:7-^KNo. 5. 6. 9SO'16«. 1 m I S/c 20 h ^^(Z)*^>^^-- (*^5 0 0 m 1 ) *tCS 

Ol^Cy €r(0fir7"x hL./ciii^tc, 7C<30^-/-7- (-x MiSU/Co r:^^;^^ KtfiStt, — flSCC ^ p u ^ 

:r^KNo. K 2, 4SO' 1 2 ) ©ffittJ: 0 fe^4^^< <b CCUr^^U/Co ^au:7 ^;KJt--/> (A r n o 

^>^$^>'J:S14^7^^L/c« n ) CDP lant Physiol., 1949. 2_ 
8 : tt^ttCC^j-r<5S$^^:^/-^H^:ty -;/-t2:>r pp. 1 - 1 5 tClBtgO r#gti5^ QO 7"^:^ hCC*> 

(Gu p t a ) IftDP 1 a n t Physio ^'--fe' (C o p p e r Enzymes in Iso 
1 . , 1 9 8 9. 8 9 , pp. 735-761 CClBtgO iated Chloroplasts. Polyph 

rH^SISIg-iS^Mg* <Di»IST^^i2-<iLr©^ enol Oxidase in Beta Vulg 

aax F'^1^>r>7i;>^3tcD^MifUffl (Develo aris)j Lmrh'Xn.^<0'nm^^^iim^tih. 
pment and Use of Chlorote 30 $^5 0 m 1 Pn hJ[^JK?iig^ 1 0 m I ©8 0 

tracycline Fluorescence a %r -fe h >tCSSftaL/. CCDsf^?: S^PflBlf^'C-Y >^ ^ 
s aM e asurement Assay of C V ^j^l^T-^ -j :5'"V>G PiS^l:^^'C 5 0 0 g ( 1 

hloroplast Envelope-Bound 63 ORPM) ^cr 5 . 0 5>P^ iS^C^SI L /Co COT-b 

Mg-^ ) J ijli'r^^XCciBtRcDfcCDil^^'C* h>-5'an:7-^X h?mSO®7tS*6 4 5nm, 6 6 

5o ^^'?U>S[ (;^f:f->r:t U^-feT ( s p i na c Zx\m%si.X>l 3 0 n mriiBSU/Co -^tc. ^xi\iy a 

ea oleracea)L. var. "^nf"^- ^^l^^tg^ 1 0 X t ( 6 4 5 n mtC:fo^:t ^^^feSX 2 0 . 

(Melody)") ^rW^?- 1- ^^^'-P^r 1 : 1 2) + ( 6 6 3 n m^Cfct:r ^®:)t]gX 8 . 0 2) - (7 

h/OS5am^!|8*ri 0B#HI?8B^CcrWa:tA:o 3 0nmCC*^C:r-S^^*".'i7>7^H;>K) ) iLrH-^L 

C(D^-»'>^N'-cDaSC^KWfi£Wra^abrBcfiti2 1 /Co cn^^. tScDS Om I CD::7np:7'^X htcj^^-r^/i 
"ac. */cmil e-Ctc^f^O/Co ±TOffl1?j«6-8 40 gr«L//c^Dn>' -f ;l/CDa?:#x/Co CO^pp:?-^ 

iaoWRES^HJa^omSltcjiJfflL/Co I^I^OcStriij^}^ ><hcD?ajK*. ;):&c:3^^:>>4^- hfflj«<*TrMSSU. 5 0 

^f#€)/c3?)CC. *^1 2 g(D*M*^C^/c5t:'^ u>:^CDll m 1 omMWM2 6 u gO^oay ^ ^l^^r^WT -5><fc 

)l. 5 0 mMCD^-^X (Hepes) -NaOH. pH >1f r -y ^>r>7xh;l'y>*;^(Hansatech I 

6. 8. 2mM0[)Na2 EDTA^ 1 mMOMnC I 2 n s t r ume n 1 s ) U) ^^mLX. ^mstlfc^ 

te<i:0'l mMCDMgC iz ) >^U>3^-t> aa':fy7. hcom^^^^mmLfc. CCD:S'ffi©i$Ul* 

I'-ccAti/co Sffl^*r^u>y-c^rigiir3«.^ora n^ccoi^r^D. 'i?:*--:^- (Wa \ k e t) (D 
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(Omm (The Use of the Oxygen 
Electrode and Fluorescen 
ce Probes in Simple Measu 
rements of P h o t o s y n t h e s i 

s) J tm-t^±tE(D:f:m^^m(Dct. mmKc \m 

»U>X«E*. ^*^KC1*®JRL. 

B^?Slg*^2 6 7nM/mlT'*-5>iiSSOi:. S/t-^ ^ 

3 0 /i 1 (Dr y-^-imW (2 SmMCONaHz PO* ^ 
50 m 1 (DO. lMCDgr»?&:NaHC03 . 2 0 jL£ ICD 30 

ami 1 ton) Sl^gl^ffiffl L rS^JDO/Co m^M^ 
iiS{i-^:7>K8s»3 5*i^Cc^mL/Co -^r^'^KT^m^ 40 

iLTaofc, m^i^i^^m^^^ommm (%) 
mm^^<owm<Dzi:yvx2-)\r&fSxm^. loo so 



!|$Ba¥5-2 949 9 5 
102 

^30^fi€>. a4jc5i. uUT^v'^vi^cmm 

L//c^nny'^::< hCuitLr, -o;^^CDAMP P PCC 
7. 9. 10. 12. 1 4:feJ:6n 5CCiH4£OiP< Lr 

lasi o < iiA^ u /Co ^i^fiifc J: ummm^^ . -s a 

MP PP5C -Planus L/ /c8 - 1 0[sl(Dl5lS*S«r •i'-fe 
-/^^^^e^ttiO/Cc n>hu-;l.®^ffe^iljg(^^7 2-2 

Tii^»[(D-<r^5^ F©il.ii%^u/Co 

[«7/] 

5. 6. 9. 13. I G^t^x, mmm^m 

mLfc^mi^.(tCi5i^^Wm^<D 1 0 0%ffl#?:^D 
/Cc *flS0^(C. -^:7-5^KNo. 8. BV%m^i:f^^>2 
(reverse Magainin 2) ^S^^CD v 

/c. ■7;^^r^>2cDgS[^cOit4£«. !n«ffiSt4^«mt- 
triMr§14*$fe*:»ii'2> (Ifli^. -<:7*5^KNo. ICC 

M-^:7*^ KcDtaM&^3g:tt1Sl»t40J&«<i:L'rffl«i^O/Co 

':f'y y^M^iyij>^>(-v (BUS) mmmM^m'^ 

^c\knmM2 5 0ml =ft:7^;^ncfiCD2 5ml CDif^ 
/j:MSA2 Digift (A5->y&;^^-^ (Mu r a s h 
iere and Skoog) B$:lM^g^1?9. iJ^VHf 
No. M5524cr)4. 4g'i^th;l'. lOOmgCDmy 

0 - >r h-~;H 5 OmgOL -rx>'^•^^^'>. 30 
U<0:^{7Vi-X, 20mlCD0. Img/mi2, 4- 

:^ y^i^mm^M^^U. 2 5mg/10 0 
m 1 coyN'V hr>@$;^;L'i^'^A<l:, 50mg/100m 

1 COfy K + V>i. 5 Omg/l 0 Om I <D^r3^> 
mt. 5 Omg/l 0 Om 1 (D^r 5 20 0mg 
/10 0m 1 oyy i^>i^^tiM m 1 CD t' ^ >;Miffi 

(|g^^?::^r?«ML/c^S*i iccy^jTOL. y:c^-e2 

5^121 "acrrt- h ^ ) 

cc^-rc icc<fc 0 If ^ /Co 4at*cc. iSiffl§aigSiBjcD 1 

2. 5m i ?:»ri^/j:MSA2DiSfl63 5. 5mHC^L/ 

/c. ^tt@awra4 3-4afc^i^cicccfc<p, 

iiCX 1 2 5 RPMCCTtSSaU/Co i$^?SSIiS^<D/cJ6 
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+>^Xlf ><Dy^>1f7^-y 
y^'T-^'F (Hansatech Limi ted) ) 

C I i^m^'Mr^ti:m%'yx.)litCAtitc. 1 W'>5^^:;/5'CD lo 

/Co mry'v^-'^^mmLx. o^)>^^mmm<Dm 

SJ:^fCO/c. CB- 1 DS«tai?i (^N>1f^-:;i/V^r^ 
u^F (Hansatech Limited)) CCMM 

h un-^jr;?:^^- Fi$K3 cm/m i ni«c6cfc^&C 
S*^S*SSS^i^>>'^'-^cBX>3oct/cc ^Xc^r. ceo 

-hm$ (900=mm iJ5:5J:^tctg:SL/Co ^« 
rfiaf0b/c;icntJC[)K^rSa53:2 0 'acr 2 7 6 nM/m 

iSSSSSSCC 8 8 8 1 (D7K<b 6 2. 5 m I OBM S 
Baosmggti*^8 m gr/m 1 r^o/Co lg$fflBatcJ:-2> 

PflJi8 5*-C*o/c„ -i:7>FCD?SM^SSlg?S®OfJli±B$ 

#, mmmn(D%fmmtLxm^tifcmi^(Dmm^w^ 
fc^ w-i^m^.kv'mmmm^. ^Auppp^^mux so 
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X h L//cAMPPP(i^plIl . 4. 4CCi2*£ 
o:>J:'>(^LXmmi>L<{tA^LtZo m^^mbdCivi 

[^9/] '-^:7'^ FN o. U^. iS-^>^> FN o. 8t 

mit. •^:7'^FNo. l<D^S^^(DM^^^^aay''7:!^h 

§(L/rti'^c ^:7*^FNo. 2:foJ:S>'-^:7> FN o. 4 
e«3(gl^ia!B9S14f'Pffl (SISSWl 8<D«4^#M) itb® 

Lx. ±mm(fClSLl,^-rJ:^A^tJ:±^^mJ:m^mii^^^ 
vdf^'if^h'Xiy^^y'^l'No. b{t^7t<o^y^- 

ttmox^ti^^ o fcwmmmdR^^nm * <> /c 

-<y'^ F(D*fflianffi^:7'pf*T-42Cc»-r€>ii^tt^«fJ 

BaJ4a(*?:f#. i^fcctih^m^<D-<y'^Y<o'i^m^(D 

m'^^i^ (ECF) *f#/c. K*fe^^>>F*K^f'->^ 

*^i^r. 5 om 1 cofieci}trmoas*s>'^*u>^i' (x^ 
Rii^^^c^^cc . 600xgtcr30 ^r^ix > ^ 

^-r-SSStt^r-X h-r^/cftbtc. 1 0 /:/ gCD-<7> F 
( 1 mg/m 1 ) pH7. 4(D50mMTris- 

h L/C. f^X h L/c-<:7-^ Fti^temie. 134tfctO'l 

4(ciatgcDip< ISSS^> o < tJA^L/co 3 7 'acr. 

0. 1 5. 30. 4 5*5J:af6 05^Pa-f>+^-<-Fi^ 
/cf^. iJ:7'nrT--<f^ h ')y>\^'^umm (TF A) * 
^tt]UT^*??^gl % (v/v) cbT-^citcjcO:^* 
14ftL//Co ^y'^V^. ^r^-XyyV^^yiJ-l'iH 
ewl et t-Packard) HP 109 OiSE^gft 

F>'%'-;;:^7- F(Hewlett-Packar 
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d) )±rO. l%TFA43r 5-3 5%T-b 
Jl'^ie^^fflL. 3. 5m I /m infer. 2. 1x3 
OmmCDPOROS RXHtf^J^ (-^-tf-^^-fe 

(Perspective Biosystems)) 
ircDiStg^P-^h y^^' ^-CCJ:i9^WL/c. ECF 

^J'fC^^^orti. y>>'^'>^ (Ge n b an k) (cf. 
D. M. J^yty:!. (Bashe) «&J. P. vX:e7U> 
>'^;5^ (Mascarenhas). Maize Ge 20 
n. Coop. Newsletter, 1989,^ 
3_, pp. 4-5) JCfct:f6ieig3&^6iRai(>;^ch»^^D 

(Chen) :teJ:C>^J. E. (Va r n 

er). EMBOJ. . 1985. 4_, PP. 2145 
-2151). Nc o I*iJBBx> K5f i7UT— t23g^•t^ 
H^+*^tPDNAB2?fJ«:/rL/r--i:7'^ FN o. 1 2 , M 
et-(SEQ I DNo. 2 0 ) KTSie^'JtC 30 

Vx^^x-f >>'>>^^^:^;l.--c:7-5^ Ki-<y> KNo. 1 
2<!;OraCCA 1 a^»*ft»n"r^o ISMe t - (SEQ 
ID No. 2 0) *n^Kt- 'B'&^AMPPPjSe 
^•ap^Ci. Jfig ( f ! a n k i n g ) (Dim%U N c o 

^-^mmc^Kr i>}t>fc<DP s t i wma 

^^3:. ^-rJl^a 9 1 PCR-MATEatdft^Uri'^^ 

K>'>'-/:tt^:^f*AX (Ap p 1 i e d 
Biosystems)) rfb^6^^C^^5n/c2®CD 
^i§K:t Urf5?i7ix^^ K;<>^6l(8^3n, (SEQ ID 
No. 2 4) (S EQ ID N o . 2 5 ) CD 

*^5oong^:9iti \ nm(Dmm^vm^ \^ . -ecjci 

M I CDl OX»J :^--fe'jS«Jg*aSjpL/t 
(T. -7.::.rr* '^;^(Maniatis) l?OM o 1 e 
cular Cloning, p. 3 9 6;r3-;l/FX 50 
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:7*»;>^^/^-/^'-^3i<5 h y- (C o 1 d Sp r i n 
g Harbor Laboratdry). 3— Jl- K 
;^:7*';>:J^M-7S-^ NY. l 9 8 2 <:#BS0C i) » 

FDEPGUSO (xj^'t> FT^ U :^ 
tt(EniMont Americalnc. )CDJ. 
:3-;;'>^h;l/h(Cozzitorto) t^hK^) % 
WIB^N c o I *5<fcO'P s t I (vif^^— fe u/lV 
ili -^>'^'y-<D^^-Y>:J^^> F>'^V (N e 
w England Biolabs)) rW^T^ C 
itCj:«:)iB«L/c. CCO>''7;^ ^ FDEPGUSO^IA 
<*tJffl$47S:7''^X5 FpUC 1 9 (C. v' 
■^a> (Yan i s c h-Pe r on) Gene. 
1 9 8 5, 3_3. pp. 103-119) Cc:^n-J^> 

^$n/ca^(DDNA-fe^^> F^g^rc^'E)o cti6 

ODNA-<>1f- Ft*. tepUC 1 9:f^y ';>:!?7-c?i<D 
Ec oR I$iMi> F^^^UT--tfi2i6if F*^6I1||CC 
Hind I I Ii2iSl^-r F^r^tfi. DNA(D*^5 
6 OJ&S*fCD*>CD-C*0. KDNA5i:^y ^^r?— tif 
'<^':>>r>rUX F ^xyjuy^) ;!?^6(7:)3 5 5 Ofe^ 

tXba I tCifi^-r^^fi£DNA-fey>^> F4aJ:0'Nc 
o \ h«CBBL"C+ 1 2 9tC*)^Dd e I ssajlf 

hT?*?^Lr^^, ^:^c|gDN A«:^>>^><DX^X 

7^>e>'>ii&T-cD 3 2r^^m')- ¥ — i 37*^ Fie^fj* 

=J-FU(J. ^x>*5j;0'J. E. >'^'-:^-©±E3S: 
m . ^om^iiiSDAl a^ffl0r3F>. E. 
/S-i^'Jl/iJ'D-^^-Hf (GUS) (E. C. 3. 2. 
1. 3 1) fflCDDNAn^FiajU, *^5 0«S*tCDh^ 
>X;^y>Tn 5a3fe(7^ n p t I I ag^O^^tSfiBSB 
^. *>J:o'T^a/s^f-»;»i;A':^y:7T>'X>x (Ag 
robacterium tumefaciens)fi 
i K (H. <(De Grov 

e)l?, J.of Mol.Appliend Ge 
n. , 1982.x. pp. 499-511) t^hOT 
-DNA<D5^;5'F>'^V>>'> ^5? - 6<0?J< V T t"^;!/ 
ft-t?->r h^*S^-r^P vu I I y^^'Mly h**CD*^7 
0 OiMS^^CODNA?^^^^, DE PGUSOCDN c o I 
^dctO^'Ps t IP^^c<i:5rmb«igGUSiSe^?:iSS!f 

^'a-^>:5^r*-E>o FDEPGUSO«3 
7'CCcr90^ra. 4iLigCDDNA. 8UCDNcoISf 
m^^^2 0 U<DP s t I 1 5 w I CD 
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IXKGBmWi^ (M. -^:;^U-7> K (McC 1 e 1 
land) Nucleic Acids Re 
s. . 1 9 8 6. _L§.. p. 3 64) itirrgitStl. 

r>^fSrr ^DNA75^y>h4ix TAE mmm<o 
^^mufc (T, ^^77^^7.m. ±is^m. p. i s 

6) o :/c*«cDNA'7^^y > h^&yy^-CWWL. 15 
y I D N A ^ > f *S»Ue 

-r-SBuCC. S?-> • (Gen e - C 1 e a n : 

B i o 1 0 1 . 'yVB'y. :^'Jy *JU:=-rm rWS^L 10 
fc^ W^trjiDN Ay ^ if j>(>h4u \ (in%. *^5 0 

onffCDDNA)^, I X V tf-'^mmm^^u^e 0 0 

UT4DNAU;^'--fe' (vi^-^:x-fe ';/iH1. tVN'i;^ 
<D:^^---Y>^^> F>'^V:t^':^X (New Eng 1 
and Biolabs)) ^•gt?^(*m2 ou \ ^ 
-C, T^-Jl/L/c^^AMPPPae^DNAO. 0. 
5*/c«l. 5 /i 1 <big^L//c« Cti50ig^?rl5 

•cjcr-^H^>+:x-^- h L/C. y^tc. ^mmm^b 

L, "y-iyf^!:^ ytity-Xit (G I BCO BRL, L 
ife Technologies Inc.) tC^ttJ 

rsoo M icDSOC^ite (T. -rjirf-^x#. mo 

lecular Cloning- (^2 Kg), p. A. 

K^^•»J>^>'^-/>'-. NY, I 98 9) ^mMLfc 

3 7°CtCr4 5»PaS#C/c. ;^iC. C<7)B«fe^ 30 

i(DLB>^a:^ (T. -^^Tr^-fX^. ±i23tSK. p. 

A, 1) ^(.mmMLfc. ^^immmmmMWL<D3m 

<D\00 u 1SP^5'4. 1 0 0 /i g/m I (Dr>fS^y > 

-h*3 7'CtC'C"«'r>=^:x-c^f.t^/^^ 

K«m(* (CCDl«ilft*DEPMYP3 00 iPf 
^) ^r^WrSW^MlK^lL/cE. rjtj^^n-^*, SfJPI 
SSti!ia*5<t:!/5 0 /i g/m 1 CDT> b'S> y >*$W^ 
-SSm 1 C7)LB:/PX (T. vr-TT'-rXl?, ±iE:S: 40 

PP. 1 . 25- 1. 2 8 ) 4ir3 7 -CCcr— 
^L/cScnp::.-^:^^ ^^r^'U*^' (mini - pre 
p) r£CCcfc0^illL/c*7*'^X^ FDNACDDNABe?tJi?i 
^{cJ:D[5l5cLfco ffl^a^^s-^^^-DEPMYPS 0 
0DNA{iW^e^J3^j:^M^cCt'Cc, ffJMIS^ffi. 
WiffflHaifCCitS^f^MefeDNA^^AT'Sxu^^' hPJjf 
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m&m2 2 :^fi£AMPPP Me t - ( C A r g** . 

G 1 u' . P r 0= ' D v:^?V^>l ) 2 ^?W^ige 

MPPPjt{£^CD$«RB^ 

^fiSAMPPP Mel - ((Arg", Glu*. P 

ite^^n-- KCCS':J#fc^jy^'y^A^14y^^7*';rE. 

t^»;t:7''7;^$ Hp KK2 3 3 - 2 (LKB/:7t^Uv 
— i^Ttt (Pharmacia Inc. ). — i;^ 

S^A-r^O(CWf*J/j:i5^cD|^^ffi/j:Nc o I:focfc^>^P 
s t Ii2ili2?iJ*4>oJ:^5c^ftU/Co K^^DcAMPP 

p^>('7-m&^<omm^mt. Me t - ( cat 

g^. GluV Pro^M 1 ) 2 <DSi4 

•^:7=JL'39 1 PGR-MATEeSllft:^Vrf5?^7U 

:t^K^0E^g (:^U:7=rJl.::LriH1. 

-(Ory'y^ K>'^V^t^Xr-AX (Applied B 
i o s y s t e m s ) ) ±r{t#^fi^fC^^3 ti/c^ii 
(SEQ ID No. 26)feJ:0'(SEQ ID 

No. 2 7) *W^'-S2acr)'&^^yri5?^7U:i'^F;0> 

*5^o fflS!{L/cS:t';=f:5^^U:t^K*^l-3 wg 

1 iii I <7>1 OX y >;^- • 
/c9 /i 1 <7)7§?gP*g-Cig^L/c (T. vj^Tt-^X^. M 
olecular Cloning, p. 396::3 — 
>^/N-^N'-'^d<^ V n-il/Fx:?*!; 
ly^j^^j^^ NY, 1 9 82)o C<DS^!B!i&8 B^C 
^crl 5 53^r^tfPML. :Xl^r2 O O - 3 O Om l <D*i*3 

i^*i*^i»tcAnr4'Cfcr6 o^ranJc^aiL/fco 

^;^5FpKK233-2<D5iUg*. SSi^m^OJi^ 

ccee^r ^>i.< ji^^(7):??iST\ ^f*si 5 M 1 
figSlKNc o I *5j:C>'P s t I {'7^-^:^-^vyi\L 

^iftL/Co T. v^T-r ^ ::^^co±t£S:Bt. Mo I e c 
ular Cloning, pp. 98-106 #Mo 
;>:Cir\ 2 /i 1 05Mi^i$r>^:=-'>A<b7 0 w 1(D1 
0 0 %x ^ y - il. ( - 2 0 'C ) i *7KttSt&^^®?ic^ 
SOL. §31**4^:1 O^M- 2 0 "Crf^??L /cm. 4*CCC 
T3 0^3^ffflx.:;-c> F;l':7(D/jNSa.Cx«S-C^.i:^SL 
/Co ±?t*}tr . -< u 7 h *K3^Tr 3 5 i^m^m L 

/Co co:>m^i,tc-<iyv 1 0 w 1 (ommmM 
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*tCS,^,SL. C<D±im^. IX TBEJ^ffi(8 
QmMCDT r i s -OH. 8 9mMCDSIM. pH8. 
3. 2. 5mMCDN aj E DTA) cfifC 1 n s/m 1 CD 

rmmi*I&L/Co ^StCgO)S^:^(Dp KK 2 3 3 - 2 :7* 
7;^$ KDNA4:S&SUV:)6(DM*fT'eoim^bS-t*. 
i^^l^J D N A <D ^• > F * Uif - :^ S y U ri^f y ^b?!)^ ^ ^ 
OttiL/c„ *iSliL/c^t^:7*^X^ KDNA^. 

K^^P-^ h^^:7 ^ -tCcfc*3. >^-> • ^ y-> (Ge 10 
n e -C 1 e a n ; 1;^ TiWi 5>^3-7©Bi 
o 1 0 1 ) ^fUfflLrc<DiS*4:0^6f#/c« T. vr-T-r 
^ X^CD±iejtSS. Molecular Clonin 
g. PP, 464-467#Mo iSt*:pKK233-2 

hli. 1 6 u 1 (OiyHA^m^^^t^m&^(0'ptj:< t 
fcO. 5/igOpKK2 2 3-2 DNA*fieraL/r 1 : 

3-1:1 ocDwmoYmnm^^fi^. 2 u 

C>^^---r>y^> F/^V^'^:/X : 4 0 0 U//Lt 1 ) 

^mmLfc. commms^^u^'^^ 14^1 

9*fflBa(I. (Go 1 db e r g) ^(D 

TE. :3t;ifac^3^--y>-?Sft(^-n-K^^£iteqh 
<D^D-:i^>y*Jj:0'^ii (Cloning and 
expression of a collagen- 
analog-encoding synthetic 

gene in E. coli)j tmr^hWi'X. G 30 
ene. 1 9 8 9. 8 0. pp. 3 0 5 - 3 1 4 ) 
ftICD#gi?ilSI?L/c (T. v'^Tf^^X^. ±125:11^. 
pp. 2 5 0#»S), CCDE. i 
1>^(D». Cti;5)^ttcr)iMI}#*5CgE^^AMPPPjte 

l^r^iri OOm ICD^^ttMBBatig^b. 
Sil^«J**±-C 3 0 --6 0 trasses L/fCo C(D 

^m^^u^%^ 4 2 'cccr 6 0 ^mim l . 7K±r m 

CC2^Pa(^iPl/. 0 0 M 1 OSOCigttt (T. v 40 

^r-f ^ MolecularCloning (H 

2)R) . p. A. 2 ; :3-J^K;^7•»J>y>'^->'^*-^^f^■ 
^^•;-. n-iUKX >'*»;>:J7'M-7N'-^ NY, 198 
9) ^mmUctk. 3 7-C(C-C4 5^P5«??L//Co 

?r5 0 0 /i icOLB'T'nx (T. vr-rf^-rX^. ±iB 

Xfit;. p. A. 1) *^cs!gsiL/co ^wm^mmm 

ffl®cr)3«01 00 M ISB^*. 10 0/ig/mlOT 
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jS^&:7*7X$ (C(D«^%DEPMYP3 

OOiOf^) ^^Wr^Jf5a$i^L./cE. :3i;>7p^> 
*lJl®S^^ttl3fcct^'o 0 /i g/m ior>fi>u> 
4^*-rS5m lCDLB:/ay^ (T. v:::r XI?, 
±i2S:it. pp. 1. 2 5 - 1. 2 8 ) cfir3 7°cccr 
— SW^L/c^:3nr.--:?j^i6^ ^:7'u:7* (m i n i - p 
rep) ffiCCctOmSStl/Zc^^-^X^ KDNACDDNAiB 
yiliJi^KliDiWI^O/Co C ( f ) Me t - ( CA 

r g' . G I . P r o' M 1 ) 2 3 it 

eT•^D$US^I^^i('^«^f$A>'^' ^7"vr^a->^30-- 
3 7'Ctcri2S^$ti-. 2-'6 0i$^Pa4 2"CCCi»^S«3<7) 

*;^cc3 7"acr3 0-9 0»pa(aTbr. ^sa^iR 
fS-c#/c. ccD>'^'^f•';TiMSS•^-x h^;^cc7U>^ 

:7'UXJCjiL. IS C ( f ) Me t - ( [A r g^ . G 1 
u V P r o^ " D -7:^V^> 1)2] ^>>'^i5'*ii*0 

(D^mcjcOtiMr^/c^ mc^, F. M. r^X'-cju 
(An s u b e I ) ^WOnvi^ W'u hrJ-Jl/X-r> 
Mo 1 . Boil. <r>m \ 6*. ^ ^ y->f >i57-1f Y 
x>X. 1 98 8^S:#MOCic ^;^c. t(f)Met 
- ( CA r g^ . G 1 u V P r o'' ' ) -^ij^z^ly 

1)2] ^^w^m.^^^'r'yrmM^-T.v^. mmw. 
-e, -«g:tciii^ii»cciagAMPPPjse^^^3[;^c 

«AMPPP*]Kfl±i$-t±^/cis?)CC. ^^BjCDigHrttCfc 

^feffl2 3 : AMP P Pgfe^#WM^%3a^-b -jV<0 

^Uf^^'r^)^ jiy (Agrobact 
er ium tumefac t ens) F^T?CDjg}:£ 

"y^-^-^^t^^ ^)V7.2> 5 S :7*a^-^?^}^6^DN A 
Ml^^ff^ilX-r^DEPMYPS 0 Qi^CC^^n-^^ffl^ 
^li(Z)?JiT^f^?^ScDffliB3ffi^*Jfm 
iKftr^-Sr^nvN'^T^i; •^A^>y:7T^'x>xitJC[)iffl 
c^^^T i 7'^x$ K^*|}2:-r^ii^^)S*?gB^cD/ca6 
^C. ^^SKfb < d i s a r m e d ) >'^V - T i 
x^ KK:i^:r>7D-.:^>5/L/Co Sffliai%3^jiG^-;^-te 
•7 h DE PMYP3 0 QcfFCc^sC-t^n K>CD^iJfla?:. h 

htC*5l:t«>3i K>*»Jffl«. GCGV? h-JjtTflS 
Iff^'P^'-^Ari K>y i;^/r>>-^ (CodonFre 
q u e n c y ) ( J . -t-^jU— (Devereux)^ 
CDN ucleic Acids Res., 1984, 
J^, pp. 3 87 -3 9 5€:#M) ^ffifflU/ctft^CC 

lin^^^^b^mc^nmn^^^ SugCDDEPM 
YP3 0 0 DNA«r3 7'CCt:r 2^ra2 7 UCDB amH 
i^iMa^lR ('>Yxn>^'»N. •7s;^v>cD:7-ny^tt 
(Promega Corporation)) J: 



C57) 



m 



0. 1. 2u\<DlOX BamHlJ^?g ('^-Yy^a 
TAE<8«JK(T. ^^Tt^^X^. ±Uym. P. 1 

«(D*g^SCC££^rt>-> •^5'U->(Gene-Cle 

an ; :^ V V :t }V:^rm. ^iys'^OB i o I 0 1) T' 

VjiV^lyS-iyTsT i :/^>^= KpB i n 1 9B (D. 
hDiJ>>?i^— (Trol 1 ingrer), xr-^> h 

U^tt (E n i M o n t America In 
c. ) <t^lA*^) CD«91 . Omg*, DEPMYP30 

0 D N AOrmtcco^iiBb/cin^^ffTr^iMBSB 
amH 1 -CIHJB^tcMftL/Co I a c U 'jVit?-©— g|5 

C(D:7*5;^$ KpB i n 1 9BtiT i 
^7*5:^^ FpB i n 1 9Bil^— -C^O (M. ^^^'> 
(Bevan), Nucleic Acids Re 
s , . 1 9 8 4. 1 2 . pp. 8711-8721). 20 

:^-C[)HWC[)BamH 1 fciO^E c oR lMRKx>F5? 
^UT-*fe'Sigg^J*«L-Cl>^, KBamHl-^»r 
PB i n 1 9B«. nmm-n^ (of. F. M, r>J^ 
-^^P (A n s u b e 1 ) ^)ficr):^Ix> Wxi Yzx^)\,X 
>M ol,Boil,C02. 1. 1^, >^3>'i?^»; 
-&1f>X. -^-3-^. NY, 1 98 9^#M)CC 

^a*i 0 M 1 *ccii.^^^n/c. ;*c^r. mm.'^m. 

iSSr. 3U T4DNAU:^''--fe* (•i7-<'XzJ>^'»H, 30 
v>Jy>07'0^;b'a (Promega Corpor 
a t i o n ) ) fccfcCK 1 X ;^'--i2Mffi® : 
^tyvXOy'a^mt iP r ome 
era Corporation)) 10m 
lO^g^K^I^'C. 0. 7 Ai 1 COB amH 1 -^*TP B i n 

1 9 B DNAfcJrO'DE PMYP3 0 OOctO/h^ J^c 
BamH r:?-5^!>V> h3. 0 a UC'C)|.^-c^irgL/Co 

c(Di«Si5Sf4?rSiatc-c2^ra'r>+^-^-hL. ;*:ci 

r2. 0 /i lO^J^^g-^l^?:, 7K±-C. 3 5 /i I CDS 
St±E. aiJM^DHSaCCS^ftJL/Cp CCD^^Kfa^fM 40 

^**±r'4 5^rai»^L/. <xc*r'4 2-cccr6o# 

f^tC. 5 0 0 /2 lOSOCtgjft (T. vj^Tt^^X^, 
Molecular Cloning (^2^). p. 
A. 2 ; K^:/l;>^^^->'>''-^J}^^ h :3 

NY, 198 9)^?^»P0 
ifcf^. COig^^^:3 7-CCcr4 5:&ra«??L/Co 

MiK»*fflflajKffl^<z>3 a© 1 0 0 M 1 5 o // g 

/m 1 CD;^:^-^ Yi^^^^Wt-Siff/c^cL B«3^:7-u-- 



1$ga^5-2 94 9 9 5 
112 

PMYP 3 0 0/B i n 1 9 B£P¥^) ^^^ti>mm 
WkLfcE. ^a->^, 5 0 w g/m 1 0^:^-7 
>r-»€:§W^S5m 1 CDLB^nx (T. ^ 
±i23tS):. pp. 1. 25-1. 28) 43^3 7 
•C^cr-^SW^5:L/cS:3pr.-^:»&.e>5^:7*u:7- (m i n 

i - P r e p) ffiCCj: KDNACDD 
NA(D*iMB*lfeaC(:J:Dgl^L/Co T^^P^^'^7f*'J 

T>'X>xBttLBA4 4 0 4 (J. ^^UX 

(Willis). xj:i't>hTy';;^?±J:OA^) O 
^«iB55. OmlJfe. 5 0 0 ju g/m 1 COX h UT'h-^ 
'rv'>*^i?YEB^«k (G. T> (An ) ^(DH^feJ^ 
^^^^•7j:i^T;U (Plant Molecular 
Biology Manual). ^f^^O^Tt)^ % 
'J ^tt (Kluwer Academic Publi 
s h e r s ) . •;;tHi. .i<X h>. 19 9 

0«:#8S) 4Jr-:^W^L/c. I^SttL B A 4 4 0 4 
ffJHi^T DNA-fe^^'^^hO^^^^-r-ST i V 'j^ % 
K^^i? (A. ^T-^ (Hoekema)^. Natu 
re. 1 983. 3 03 . pp. 179-181)o;X 
C^r-. cn6CD^Jfa*YE BlSifa^T 1 0 0 -flgtC?Sj« 
L/. DEPMYP3 -/B i n 1 9 B DNA(Dl--2 

g *7K±r 2 0 0 /Ld I cD§§ttfflj}aiii^'r'&. 
ig^1?5«:iR«^^cfir5^ra^L. ^^i^rs 7 'CCC 5 

ffmf^^^iC 1 . 0 At 1 (DY E B^m^^atraL'. 
':>igig^i^^S'^*^{c}ji3aL'^'o2 9Xtcr 2. 5B#ra 

iS'C>lSr3 0#ra ( 1 2. 5 0 0 r pm) Situ. 5 0 
Ou IcOYEBi^ifeCCS^;^^. 3a<D10 0julCDS 
fl^HI^S n/cffl|fa,^S^SC5)'?: 5 0 0 *i g /ra 1 CDX 
h U:7>-7^>'>4c5j:C>'5 0 n g/m 1 (D:^:f'7>f >'> 
«:^tf^ff;fc^cYEB«5^r?'U-- h±(CSl^/Co 
:7'U-h€:37'CCcr-^>f>4^^-<--hL/Co iB^^c 
7'5X^ K«|g<**^tyffmf£^3n/cA. ^;/-^7tS^ 
x>xc7)^D-->«r. $fJK^^«&ll:feJ:!>'5 0 0 agX 
m 1 OX h h v>f >'>*5cfcO'5 0 /i z/m 1 CD:^:^ 
-7-/ ix>:&#t^5m 1(DYEB:?'PX (G. r>CD±fE 
-xn^mwo *r2 9-cccr— ^W^U/cfi^Onox^ 
75^^6 ^^-:7'U:7*ffiCCJ:0^L/cy5X ^ KDNAO 
DNAi29»jyt«tC^OBI^L/Co C C T'|5I^L/c3S<Z)ffl 
<5^^;iA. '7^:7T>'X>xcD^a->t^. tilSlff^HiE 

^iSg>J2 4 : ^^AMPPPjg{E^:&ffl^f -Siffl^ft^ 
T i -^^-^X $ K^^tf A. -;^y7T>-x>xgg^^cj:^ 
^-^^::J(Z>IIS ( i e a f disc) <Dff$g|^ 
A. •>>:?TS^x>x®«c(DfiJ#-r'2>$a<5^»S^T i 7'^ 
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fer*2>o 1^:7-^X5 KDEPMYP3 0 0/B i n 1 

^tifcA, :V^r7Ti^x>XSttLBA4 4 04 (A. 

•^^^ (H o e k ema) I?. Nature. 198 

3 , 3 0 3 . pp. 179-181) <OB:M.(Dmmmt 10 

DEPMYP3 OO^m)^'^^ h^>Xi;^a;^ '> 

A. ":/y:7TS>x>xe^LBA4 4 0 4tt3Cc^S:T'E> 

-T i ^'-^X^ Kp B i n 1 9 Bnt^-CIf n-::.> 
^n/Co SffittLBA44 0 4«:^>'>'n^S^T'E>^?S 

^1fex:7''7X^ KDEPMYP3 0 0/B i n 1 9B^ 20 
$tfA. '>yr^T>'X>xaS*feLBA44 04tCj:^^ 
R. B, <h;l'>'^ (Mors 
ch) m(Dm^^^^^^:^:xT}V (Pint Mo 
lecular Biology Manual), ^ 
)\^V-rfj'f^ yp^i (KluwerAcademic 
Publishers), -^^-^sx-^:; yjii^ .I^X 
h>. 1-9 9 0||5^^Afip) CC*ji:rSp. A5/3C7) 
^JIfi4:«>:'6*&*€> r^Sff^SfeJft (Leaf Disc 
Transformation) J tmr^:^cmcU 
JiCCfBtg^nTC^-S. L/;J^>t. R. B. TfwUi^^x (Ho 30 
r s c h ) m<D±m(D-SM(D p . A 5 /4 icfcC:^ ^BM 
(DXfil 3feJ:C>'l 6{i. DEPMYP3 0 0/B i n 

1 9 Btc J: n/c^ttoji^a^ h ^ 

>X>:;^:c::.';.>:^5r>'>'nli!g5«:1»tlL. ^^oi^XBSOXIi 

(putative) h j^::- v i7 ^ /^am^m 

Simt. r ^Uf^^'r')^!^^^ p B i n 1 9 BCD 
TDNASB^CCj:0r3- Kgn^ n p t I I j gg^ffijj 40 

Ci-^hii(B- '^>fX(Reiss)#. Gene. 1 
9 8 4. 3_0. pp. 2 1 1 -2 1 SiSctO'A. X^At 
-V (Re yn a e r t s ) mh^^m^-^^-:^ 
T)V (Plant MolecularBiologry 
Manual), ^Jl'l-Ttff^ ^tt ( K 1 u w 
er Academic Publishers), 'v' 
^-'^:^.^vVi\\. d<'Xh>. 1 99 0m9*mAf5) 

y-r.>yDitg;^j:v^y7'- (S e 1 e c t a b 1 e a 50 
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nd Screenable Marlers) iSlT 

G^^3g^'feyhDEPMYP300CCJ:0::3-*K?n 
2>AMPPPSS^e^^!B!CD#&31^i, y--1f>>'N-Y 

CC<fcf^ff^gt$n'5^^C7)^ ■;''fe>i^i'-RNA (mRN 

A) o:>^m(^j:^mmm(^mmx^^^. :^RNA(i. 

T. C. K (V e r wo e r d ) m<DRNA 

^iSI^ (Nucleic Acids Res. ,19 

8 9. JJ7^. p. 2 3 62) ^:^^-Jir yy^Lfcyjm 

tt^3&^6«^ 1 0 g<Dm(o&i^im^L. mmbxbom 

1 <D-^ y ( B e c k m a n ) Oii^Q^l^iCAn. ?g 

V;^>'^V h */ctili^CCJ: »3K«<DJegl5cDffm^c-i5r•r 
^:7•^X^ 3?^>'*^^ilx./c3/8 - 
y^^> (CRAFTSMAN) 3- F UX K I! Jl/ ( 
U^YW. V;^zf(D>'r-X. a-/^* v ^&?± ( S e a 
rs, Roebuck andCo. ) ) ^r^fflLT. 

i-2^rais-^j!»cct9«*L/co m2bm\(D^mmmu 

fc ( 8 0 X) fflffli^fK^K (CO. 1 MCDL i C I . 0 . 

1 M(DT r i s -HC 1 . pH8. 0. 0. 1 M(DN a 

2 EDTAl. 0%<D Ff'v'^L'SSK:^ h U A] : :7 :t 
-'-;u= 1 : 1 : fiE^oKauccig^) *S*&»L/cfflJSi 

i^f4ic»nx. n,mA^3 omsmni^tc. mi2m\<D 

24: I ^uuy ^ )UA : ^vr ^)ir)l::i-)V^&W 
(fCmmiy. ^lf?:Wg5-3 0#PaSf¥L/Co :^^C. 
^CDI*3S!B5^. ^f-'Jl-GPia^Cv^ :5'v>H'>x h 
JU^>yit (Beckman Instruments 
Inc. ) . ^N'nr ;l/ h . :«7 »; :7 * Jl/jnT'Jtl) "C^S 

ccr^isiisrs o^pa^^c^SL. gl^co±a5?gf*tg 

4J^r/Co ^M<7)4ML i C 1 <h 0. 0 3%CD>^x^;U 
\iat;-7i(^- h t^^m^cmm (#32 0 - 25ml ) 

teg*»jK5-3 0»faffl}4iL. ;jci^-ccne>*4 

« (-<-;^^v>-f>x h;uy>7l± (Be c kman 
Instruments Inc. ),/Sc3 T Jl* h , i7 
^)V^)l:^Tm -03 0^raja>C^L. ff 6 n/c±?l^}^ 
r/Co f#6tl/c-<U 1 0 0%x^^-;b5--l 0 

m I -cm^ <mt\ mm^jsx . ^Jc^^tmcx 5-3 

^^--Vtb u 1<DRNT>'> (RNa s i n) ll#»J 
(•5-rxn>^'>iHi. •^S^VXDT/ny^ftt (P r cm 
ega Corporation)) ir^dS^^fflU/c 
^.S7K5m 1 CCSjSiSl//Co pH5. 5(D3MStK:^h 
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V^A^5 0 0 u \ i5XU2^(0 \0 0%x.^ 
(-2 0'C) i*^RNA-^W?S«fcasflnL/. ±rcD 

r. nhtifc^M^rx . h^m^< i oo% 

x^y-;U (- 2 0'C) 1 -5 m 1 Tilg^. g[tSf4%PI 

fflL/c^a*5m UcW!^;?SL/Co ^mA(0\S^\t \ : 
T. S^g2 30. 240. 26 0. 2 80*5^:0^320 

1. 3--2. OCDlSHCDAa 6 0 /Aa 8 0. 1. 0* 
JSOAz 4 0 /A2 e 0 teJ:C;^A2 a 0 /A2 a 0 *JJ: 

2>'0. 1 5*rScDffiHrtcDA3 2 c /A2 e 0 tii^^T' 
^^feCDi^n. ct»3*f*L/C>ffi[«l . 5-2. OCDffi 

HAa e 0 /A2 « 0 . 1 . O^SSCDAa 4 o /A 

2 e 0 i6^ZJ^P,z 3 0 /A2 e 0 ^ScfcO'O. 1 0*^110 

®HrtOA3 2 Q /Az e 0 r^)o/Co S^5f4iKll 1 0 

hffi (c f . T. ■^'jir-f'-/ Molecular 
C 1 o n i n g (||2fiS) , pp. 7. 37-7. 5 

Fx:7'i;>4/>^N^/>'^, NY. 1 98 9) (C<j:0g:l45i< 

Jfj (T. vjr.r-r-f MolecuiarClon 
i nsr (m2ftg) . ±iB:5S:jS:. pp. 7, 49-7. 5 
0) CCit^oTO. 2 2 ^/C7):^H'D>lg (MS i 

iat5cL//cJ:^tC^DEPMYP3 0 0:7*^y;^ KDNA 30 

(G I BCO) , "7 ^v-t^^ (Li f e 

Technologies Inc. )^y--'^>K 

fcy'^yT.^ KDNA^*fe:7 rf" i5?;^G- 5 0 h 
^>'^:7 ^ - (T, vr,r*r -/X^, Molecular 

Cloning, p. 4 6 4 : ;l/ Kj;^:ri; 
-^'^-^^'^ h K;^ ^^^->'^'-. N 

Y, 1 9 8 2) tCiO^iiU/Co CCD]5j(«t±SIS^L:rc^' 40 

KDNA*. 'x^^cwmmt^-nm (t. vj^t^-^ 

Molecular Cloning (112 
«S) . P. 7. 52 ; :3-;^K>^:?'U>^7'/^->»^'^'7^^<* 
^^»;— , n-;UK;^y';>^^>-^>'-. NY. 198 
9) CCJ:^. :^"'YP>^rRNAI^3f4^C>'^>r:/y K 
ftL. ::Xl^ri^:^'YP>Hi* IXSSC (cf. T. v 

^ Molecular Cloning. 
P. 44 7 ; K:^>''y h V 

K;^:?'U >^>'^->'^'-. NY. 1 9 8 2 ) r 
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XS SCr'0[)5 8''CtC*sWS 1 B$Pa©iittlCDStH^«:tfr> 
/cc ^XO^riaigL/c^ YP>J!i*. GBX-2X-^r7 
hv>p^ (Eastman Ko 
dak). u^:t.7.^^^ NY) *5<fca^l -2l*(Di5^U 
^-v^X (Cr on ex) it5SX^';--> <T^;x;^->t± 
(DuPont Corporal i on) . 

>h>. DE) i*tci-7a^??L.. -eoft^x-^ 

oeg-S^-CASo C*7 6 2ao-^:7'^ FCDffl^^t>*a:« 

^n-enffe(D-<>'*^ FcD^rst4*5^rS'rici&< . a 
^±wmii>fchro -i:/^FNo. 

mtK^^n.V$>^) t^'r:^hLfc. CtMb(D-<y'^\' 

-r^t^^y^^ Y(DmM\t^^ ^vi^^^y'\y- vr v 
S*4 5 I ^ittrT^::^ h-r-<*-<r>*^ FJc^tLt: 

Vi^titams,o:>—m(D^y^^ F4 5 m 1 

^cr4 8B#[ffl>r>+^-<-^ hL/Co 4X 
te<tDf/*/c«l 0X*M55U>X*i^flaLr^.Sft^{CJ: 
^ 2 4^cJj:2>'4 8B$HfgCC|I^O/Co BS^-CDl^^Sfc J: 
VAT<otn^ + ib^U-^.^mmi.x^ 

mm^mc-ioi.^x'^mimmmt iyxumi^tc^ c - d 

t . c + + + 3 \^±wt {^xmi.^-^mmm\mm>m 

*t-r6Mc I cffi^iBjau/Co ccDMc I amtmi^^ 
^o^D^cc^ ('7>5^= C-] ) mi&<o-<y'^Y\smt 
Lr5E^Sn2>o JyT<Da7{CC^, Fcc^t-r-s 
Ba-?§*^CDIia5:«t!cU/c7:?i, CCr-^:7'^FNo. 1 
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7. 5wl:teJ:D^'7. 5 ^ 1 (D*^ /c5Sm:^CD-^:7'^ K 

vm±L. JgS^±r2 8°C«:T4 4B$fflS'C'r>+^ 
hi/ /Co SEc c SR3 1 9^«'i7XJKD:^=^S 

^±ffi«tSg (MC I C) ?r-^:/^ KNo. 1*>J:C>'-^ 
:/^KNo, 4^ia{C*fLraiJS0/Co «T(5[)«8 5C 

(D%FlW^^inL. -?-c:r5J'-i:7> KNo. 4 (CCDii 20 

imi 4/] ^7*5<l:0'8CC^<!:fi?>/cjfe^^itS?*r'B 
'^:7>KNo. UC*fUr 2 0 u g/m I 

< 1 ) -mmmn 

( i ) amiA : v^y (Ma p e 1 1 i ) Ph. D. ^ 40 
'y'^'fA 3f (C 1 a u d i o ) 

f^D/>-f.^;^ (DRobertis), ^i-i^-(C 
a t hy) 

(S t ah 1 ) . ( J e r r y) - 

X^-Kn:? <Swe r d 1 o f f > Ph. D, 

{U \ c h a e 1 ) D. 
^A')rukW\ i 1 iam) Ph. D. >^3> (Jo 
n) I. 

x-^lx ^ h (Everett) Ph. D, — n^;:^ (N 
i c h o 1 a s ) P . 50 
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— A (Bascomb) Ph. D. r-jt— XJU 
(Newell) 

( i i ) : 1$CC«iK5I^Mf*CC*tT'5>ffiaiffl 

( i 1 i ) iB?lJI^ : 2 7 
( i V ) iimffltt^ 

(A) SftA : (Le r n e r ) . -r-fc'-;; K 
(David), »; y'rly^^—^ (L i t t e n b e r 
g) . ^'yM.Tt^JV^y (K r umh o 1 z ) h y 

(Men t 1 i k) 

(B) ;^ h - h : 6 0 0^*^;^T^x^ (South 
Ave. ) . hx- h (We s t . Suit 

e) 3 0 0 

(C) ^7"-<- : ':>x>'Lh:7-^-;l'F (We s t f i e 
id) 

(D) j\\ : X i^i'— (New Jersey) 

(E) ia« : rM^)iy^^m 

(F) 5^';;:7*r3^ K (Z 1 P) :07 090 
(v) r3>fc:'^-^^^/cLffJ^ 

(A) :7n :» f-f^^>^d7 

(B) :3>f3.-^ : IBM P C >^s- 

(C) (^Sti>'>^7^A : PC~DOS/NS - DOS 

(D) y7 h-^xT : ^^•7">r■^ >U U-X (Pate 
ntin Release)#1.0. y^'-SP3># 
1.25 

( V 1 ) Jimi^a 

(A) UJBS*-^: 

(B) mmB : 

(C) ^ffi: 

( V i i i ) ftfflAtS« 

(A) €f/'5 : '^>'jt:^-E s q . . 5:^x;U(Mich 
a e i ) H 

(B) ^fi^»#: 3 2. 8 62 

(C) #3®*-^ : xx^> h(Enimont)3. 0 

-042 

( i X ) ilfltSfR 

(A) Sgl*-^: 908-654-5000 

(B) "l^T -J!7 7.^^: 908-654-786 6 
(2) SEQ ID No. 1 CCBSf-SttfR ; 

( i ) 

(A) : 2 Sr ^ 

(B) ^ : 
(D) 

( i i ) ^T-CDS : •^^''^ K 

( X i ) E?iJCDl5iS5 : S E Q ID No. 1 

(2) SEQ ID No. 2CCM'r'SttfR : 
( i ) i2?«J1#tt 

(A) :23r^ym 



X19 

( i i ) ^^com : ^y'^ K 

( X i ) mm<Dsm . seq id n o . 2 

(2) SEQ ID No. 3t,m-r?>mm: 
( i > mt\fm. 

(A) S§ : 2 3T 5 yffi 

(B) m : rs. ym 
(D) miK-.Wl^ 

( i i ) ^(Om : ^■f'f- F 

( X i > EJijCDiaJS : S E Q ID N o . 3 

Utb/] 

(2) SEQ ID No. 4(CWr-5tS#fi: 

{ i ) mmmt 

(A) SS : 4TS ^-K 

(B) S!: rs^-K 
( D ) J^tt : 

( i i ) ^^-©§2 : -^y'^ F 

( X i ) E^iJ®tBig : S E Q ID N o . 4 

(2) SEQ ID No. SCCK-rStSig: 

( 1 ) m^i'm. 

(A) S$ : 5r 5 ^» 

( B ) 12 : T 5 

< D ) : «St*i 

( i i > ^9^©S : F 

< X i ) iBf>J©ge(S : S E Q ID N o . 5 

(.2) SEQ ID No. 6icm-r?>mn: 
<'i ) fimmft 

(A) g$ : 3 ITS^K 

(B) T5^K 
<D> J^t«;:iKtt 

( i i ) : F 

< X i ) lB?iJ©iBt8 : S E Q ID N o . 6 

[its/] 

(2) SEQ ID No. 7{CH-rSt»«: 

( i ) I3?'j!t$tt 
<A) S3 : 2 1 r 5 

(B) m-.Ti^m 

( i i ) : F 

( X i ) gB9>JOlS«S : S E Q ID N o. 7 

(2> SEQ ID No. StCH-r^Stg^S : 

< i ) ss.m'm. 

(A) S3 : 3 7T5 

( B ) 32 : T 5 

< D > : ^tt 
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( i i ) : F 

( i X ) !^^a 

(A) :Sf4;/+-S : ^li—V-'i h (Mo d i f i e d 
-site 

( B ) am : 3 7 

( D ) fl!s©ffs$6 : a:t = c -m^r 5 ^KtiT s 

( X i ) mmcOsEM : S E Q ID N o . 8 
[ftlO/] 

10 {2)SEQ ID No. 9tcM-r-5m#g : 
< i ) i3?<J#tt 

(A) g3 : 2 3r 5 

(B) m : ym 

(D) ?fJ«:iStt 

( i i ) : ^y'^ F 

( X i ) ie5U©iBtS : S E Q ID N o . 9 

[ftl 1/] 

(2) SEQ ID No. 1 0 tCM-r -5 IfflR : 
( i ) iB?'J#14 
20 (A) S3 : 2 3r 5 -/S? 
(B) S : T5 
( D ) ff^t>J : i^tt 
( i i ) fi'^om : ^y'^ F 
( X i ) EJlJOf : S E Q ID No. 10 
[ftl 2/] 

(2)SEQ ID No. 11 icm-r^inm. 

( i ) i2?>J#tt 

(A) «3 : 2 Sr 5 

(B) T5^^ 
30 (D)BiX:fl^^ 

( i i ) ^(Om • F 

( X i ) ie5U©gaS : S E Q ID No. 11 

[ftl 3/3 

(2) SEQ ID No. 1 2{cM-r-51t« : 
( i ) ie?<J#14 

(A) S3 : 2 3r 5 

(B) m-.r^^m 
(D) Bm-.tm 

( i i ) ^^-CS : -^^'^ F 
40 ( X i ) i2?iJ©ietE : S E Q ID No. 12 
[ftl 4/] 

(2) SEQ ID No. 13{CM^4t*?8: 

( i ) tmw& 

(A) S3 : 3 1 r 5 

(D ) nm-.uik 

( i i ) »^=-©M : F 

(x i ) S2?U©geiX : SEQ ID No. 13 

[ftl 5/] 

50 (2)SEQ ID No. 14 icrafStS^B : 
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( i > ie5>j^#i± 

(A) S3 : 37T2>'K 

(B) ^ : T5 

( i i ) ^^<Dm ■■ ^y"^ K 

( X i ) mn<Oim : S E Q ID No. 14 

[{tl 6/1 

(2)SEQ ID No. 15 {CRIT-5t9« : 

{ i > iS?iJ^tt 

(A) : 2 1 r 5 ygf 

(B> m-.n^m 

( D ) ff^tt : ^tt 

( i i ) ^^(Om : '^T?'?' K 

(X i ) iS5ll<DlBJS : SEQ ID No. 15 

C^bi 7/] 

(2)SEQ ID No. 1 6 {CKT^tf « : 
( i ) IBJlJim* 

(A) S$ : 1 2T5 

( i i ) ^^M: -^7'?•^- 
( X i ) lB5tJ®f2tE : S E Q ID No. 16 
[ftl 8/] 

(2)SEQ ID No. 17 {CMf-StSffi : 

( i > sm^m. 

(A) gS : 2 1T5 

<B) m: TZ^Wt 

<D) }^t^::«« 

(4 i ) ^^(Dm : -^T-g^- F 

( X i ) iB?iJ©fetK : S E Q ID No. 17 

[^tl 9/3 

(2) SEQ ID No. 1 8 «:K-r-5if « : 
( i ) S2J«j!|ttt 

(A) : ers -^St 

(B) ga : r 5 -/gr 

( D ) 0tt : ^fC 

( i i ) ^T©M : '<:7"5' K 

( X i ) lEJIJCDfBtt : S E Q ID No. 18 

[ft2 0/] 

(2) SEQ ID No. 1 9 k:K-r.5tt*R : 

( 1 ) RmmE. 

(A) S5 ; 1 6T5 ^Bf 

(B) S:T5^g? 

(D) nm-.miK 

( i i ) ^^©S : ■^T'^ K 

{ X i ) ffi?lJOie*g : S E Q ID No. 19 

[^b2 1/] 

(2) SEQ ID No. 20 iCKT^mm : 

( i ) nmmi 

(A) S3 : zsn^m 
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(B)S:T5^M 

( 1 i ) : '^^^ K 

( X i ) IE5U©iBlS :SEQ ID No. 20 

[(t2 2/] 

(2) SEQ ID hso. 2 iimri>isn: 

( i ) i35tj#tt 

(A) S3 : 3 2T 5 

(B) M : T5 
10 (D) ?fJ1* 

( i i ) ^(Om : '^tT'? K 

( X i ) iEJUoiatg : S E Q ID N o . 2 1 

[{1:2 3/3 

(2) SEQ ID No. 2 2{CHf«1t«: 

( 1 ) m^iimt 

(A) S3 : 2 875 >lf 

(B) M : T5 -'M 
(D) ?f5t«:«tt 

( i i ) ^^(Dm : ^y'^ K 
20 ( X i ) eB^iJOietS :SEQ ID No. 22 
[fk24/3 

(2) SEQ ID N o . 2 3 {CRI-rSfSffi : 

( 1 ) mfiiim± 

(A) S3 : Ibrz^m 

(B) s : r 5 ym. 

( i i ) ^^(Dm. : -^y'^ K 

(x i ) IBJUOiefS: SEQ ID No. 2 3 

Ut2 5/] 

30 (2)SEQ ID No. 24 JCMf-SIf #S : 
( i ) 13flJ#tt 
(A) S3 : 8 7i&mM 

(b) m : m& 

<C) h7> : — 
(D) 

( i i ) ^^©S : DNA (^rV A) 

( X 1 ) iE?lJ©ieiS :SEQ ID No. 24 

[fb2 6/3 

(2) SEQ ID No. 25 {CWr-Slfffi : 
40 ( i ) ie?iH#14 

(A) S3 : 7 9i&mM 

(B) m:im 

(C) X h7> : — 

(D) mi^-.miK 

( i i ) ^^©M: DNA (y^-A) 

( X i ) iB5iJ©iai)t :SEQ ID No. 25 

[fb2 7/3 

(2)SEQ ID No. 26 (CM-T -6 ttIR : 

( i ) i2?'J#tt 

50 (A) S3 : 1 5 emmn 
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(C) Xh7>KM:-*IA 

( D ) ffJtt : 

( i i) ^JOm-. DNA (yvA) 

( X i > E?iJ<DtB*g :SEQ ID No. 26 

[{b2 8/] 

(2)SEQ ID No. 2 7 CCK-r^StSffl : 

( i ) i2?ij#t4 

(A) ftS : 1 4 8iaSJ* 

(B) 
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(c) ^ h 5> KM : -ma. 

(D) Pl^r^tt 

( i 1 ) : DNA 

(X i ) E5»J©iBl8: SEQ ID No. 2 7 

[ft2 9/] 

mmcommtjimm] 



(64) 
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mi ] 



SBO, IP HQ, ^'^"^i: 

1 GI$XrLK$^GXFGXAFVaEI^QCS 

3 GtGXXXXXAXXXXXAFVXXZXXX 

4 XXXX 

5 XXXXX 

6 S^SKTAKKLEMSAKXRISEGIAXAZOGGPR 

7 GKXSXAGAIAOXIAKVXLKXL 

8 KWKI^KKtEKVGQNIMXiXIKAGPAVAVVGQATQIAKH 

9 SKMIZGVFAXGFXOASHLFXGia 
. 10 SNKIEGVrAKOrKKAfiHLFKGlG 

11 XXXIXXVFAKXXXXAXXXXKGIG 

\2 XXMlEXVrAKXTKXAXXLFKGIG 

13 APGGQIArAIGSSZRXKASNZLXXATXSLWS 

14 KAIQTAQGWAVAPCAKIlGDRINQGVXEIKKrLKKK 

1 5 LAKLAVKAIKGAI AGAX5 AMG 
1 6 , RNSLPKVA YATA 

17 RQXXVFKRXKNrVTKXLKXQR 

IS AXSRWY 

19 IGSDVYTFGlSGDSIaR 

2 Q GXGX7LRSAGKPGKAFVGEZKXP 

2 1 MGRI ARGSKKSSLT VStLWIiVS LNIASETTA 

2 2 KGXKGSLCCFSIiliZiIiLLLAGIiASGHQVL 

33 GGGGSGGGGSGGGGS 

2 4 CATGGGTATC GG7AAGTTCC TGCGCCACGC 
TGCCAAGTTC CGCAAGGCC7 TCG7GGCCGA 
GATCATGAAG CCTTAAGTCG ACC7GCA 

2 J GGTCGACTTA ACGCTTCATG ATCTCGCCCA 
CGAAGGGCTT GCCGAACTrO CCAGCCTCGC 
GCAGGAACTT ACCGATAGC 

26 CATGGC7ATG OGTAAGTTCC TGCGCGAGGC 



TCGCAAGTTC GGCAAGGCCT TCG7CG0CGA 
GATCATOAAG CCTGGTATCG GTAAGTTCCT 
GCGCGACGCT GGCAAGTTCG GCAAGGCCTT 
CCTGCCCCAG ATCATGAAGC CTIAACTCGA 
CCTGCA 

27 GGTCGACTTA AGGCTTCATG ATCTCGCCCA 

CGAAGGGCTT CCCCAACTTG CCAGCCTCGC 
GCAGGAACTT ACCOATACCA GGCTTCATcA 
TCTCGCCCAC GAAGGCCTTG CCGAACTTGC 
CAGCCTCGCG CAGGAACTTA CCGATACC 



>f»y 213 - 1006 
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9 11 

085407' <;> >^ h> T>»l'Ky-h 08534^^>^ h> i^f*-f /s- K a 

^ 14 -F 292 



JP 1993-294995 A6 2CXM.11.2S 



l^^rB] ^1^16^11^ 25 BC2004.11.25) 

[<2rM#-^] 5-294995 
[^HB] 5^ 11^ 9 BC1993.il. 9) 

[aim#-i-] #M¥ 4-59848 



C 0 7 K 


14/00 


A 6 1 K 


38/00 


C 0 7 K 


7/08 


C 0 7 K 


19/00 


[F I] 




C 0 7 K 


14/00 


C 0 7 K 


7/08 


C 0 7 K 


19/00 


A 6 1 K 


37/02 


[IB] mm(DtioV) 
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mmm^ sss^^fst eo {± 93 m) 



(21) ai«»^ 
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(71) a® A 
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(22) ibmB 


^^^1^316 (1992.1.31) 








(31) «5&IS£9#4^ 
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(32)«$tH 


^lK3^2fl IB (1991.2, 1) 






28 1 00 




(33) S%)ti£!Sm 
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(74) A 


100059959 










(74) «a A 


100067013 
#S± 










(74)ftMA 


100065189 


Ifil- 








(74) R31A 


100096194 


5SA 








(74)K31A 


100074228 


»^ 





C57) (liiE^) 

tt^Sr^f ^^ CTttS^-^T-^ K ( r e V e r s e antimicrobial oeo 
t ides) 

-r s ;t I- ^ffl ^Sr^ i5"; - - > o 



C3) 



3P 1993-294995 A6 2004.11.25 



imt^m 1 1 

-(D^^f- K-^-y ■7-:^a^_hfB/i'X t ii~'o<7)m—<^^^^ F^y •7-{i/j.-< t ^— o<7) 

Ko 

tfm^<r>^Zf'^ h"^:/:3.-y h ^'^tf:t 3'^:/^ F-e^oT. ±s5^y^ F<7)^^7&SN 
*aSgS2>'C5^3S'^^^. ±l£il''-< t ^j-ooS-<7)^yf- F-tyv-5.2^'±ie4'X i: 'b- 
o(7)^-<7)/^^yf- K^y v-{iy>!;;i.-7^ F^^H ct "QlS-^^n. ±|fi:t rav^y'f- F}i 

y-7-^c;*'±IE/i^< t F*y -7- ti/t?< 1 o<7)^^ij^sjg#{c 

3 J 

iie^-X t ^~^<r>^—(ry^-f^ F^ y -7-:iaUf±|e/i.-< t ^b — o<7)^-<7)^yf- K^y 
/l-X t ^b— oo5i|<7)^yf^ FSrMl::#?>m^]^2|B5t<7)4- >; n*^'^^ Fo 

[ft*]® 5] 

±IB^7'-?- F-ty-7-<7)/i.>< t ^-o;6-% ^6DNXfiC5^3fiSiii51--eC y s J: J9m3ft$tL 
T-v> -2, m^Jl 2 |EE<7);t i; ■T'f- Fo 

ilB^-Zf- F-ty v-o/PX t 'b-o^s-e<?>^ilfi§<^-olcC y s ^r^-T &»*:^ 2 1£«<7) 
Fo 

t lb— o<7)^— <7>^:/-f- F^y i: i>~^(D^:^<D^y^ F^y v-^^^ 

tf^^^T^^T'-f- F-iJ-r^:-- h ?r-^tf:t 'J r:f^'f^ K-C^oT. ±|E^7°f^ F-ty v-<J5 

i^s#ti^ L-cfSt^-ei) «9 , ±|B4-X 1 -0(7)1^- o^y^ F^y-7-;&a=-_hiB/i.>< t ^ 

-h|S:il'X t <b — o<7?||— cD^y^f- F-t y T-^^^t^'/i.X t — o(r)J|-(7)^y-f- F^:y=?- 

JilWl— r^i,oT =b^oTt/>T<> ct < . Ht. ±IB:t 9 F:6^'v;<f-f P r e - p 
r 0 W:^W<nm^k^nfzi3:^^^ 'J =f^f^ Fo 
IM« 8 1 

7 IBii<7);t Fo 
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mt^M 9 ] 

■/^ Ko 

1 0] 
[M^a 1 1 ] 

±|£r Ala. Arg, Asn. Asp, Cys, Gin, Glu, Gly, 
His, lie. Leu, Lys.Met, Phe, Pro. Ser, Thr, Trp, 
Ty r. ^LO'Va 1 <?)S^;6^P>^{f it2>^— T 5 y g^-e^fe^M^:^ 1 0 |£«c<7):t 7^^ 
Ko 

[m^a 1 2] 

±124'^ < t <b— oco -T* 'J .y Vi}^. Ala, Arg, Asn, Asp, Gin, Glu, G 
ly, His, lie. Leu, Lys, Met, Phe, Ser, Thr, Trp. T 
y r . SC^'V a I i)-h^iifii>mi^^ 1 1 ia®<7>:t V rf^y^ Ko 

[m^a 1 3] 

±.U6^< h ii — ^(r:>~f^) y i/-AK Ala, Arg, Asn. Asp. Cys, Gin, G 
lu. Gly, His, lie. Leu, Lys, Met, Phe, Pro, Ser, T 
hr, Trp. T y r , a I i)^h^i>!^i^i^mmitz 2 - 5 (OT ^ Wt^^tfm^ 

M 1 0 mm<r>:^ 'J rf^:/-f- Ko 

m^m 1 4 1 

±124'^ <i:<)-oco-7''Jv/ v'':^^ Ala. Arg. Asn. Asp, Cys. Gin. G 
lu. Gly, Lys, His, Pro, Ser, Thr, Tyr, ROV a 1 jft^h^^ 

±fB/i'X t 'b-ocTjr'; >'/^>MS E Q ID No. 5) (Dmik^^-^. CCl-eXaa 
" ~Xa a' Gly. Ala, His, Ser, Arg. l^Z/F r o J: 

[m^a 1 6] 

X-a a \ ~X a a' G 1 y-e*-2>»^J^ 1 SfSRco^f V a'^T'^ Ko 

[m^:^ 1 7] 

[m*:^ 1 8] 

7mM(7y:^ 'J rf-^T'^ Ko 

±fB^^ <<!:'b — ocO-T'';-;' v - ^ - > t^) ;2> W^]S 7 IB«<^ ^ V "T*^ Ko 

[m^m2 0] 

2 XJi 7|E^<?5^ >; a'^T'f- Ko 

im^m2 1] 

m2-mi 6<7)-^y^ K*y-7-?r-^tj'm^?12 0lE«<7):t V =r^y^ Ko 
[m*S2 2] 

±IEiPX t 'b — o<^^— co^-T*^ K-t y-7-:i5.f/±lB/!.X t — 0(^^-0^ K* y 

v-^«^-< t ii—o(r)m^mw.i^i~ML'zmi-^^j:fn.m'\^^y'^ h^r-$> y) . /^^o (s EQ 

ID No. 1), (SEQ ID No. 2)> (SEQ ID No. 6), (BE 
Q ID No. 7). (SEQ ID No. 8). (SEQ ID No. 9), ( 
SEQ ID No. 10), (SEQ ID No. 13), (SEQ ID No. 

15) > Rz>'±u^y'^v<7)m-'mMXiammi^. ±m^y^ h'<Dmm.mmxiimm^. 
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[m^m2 3] 

v-o/l'X <t 4)-o;(>>\ ( S E Q ID No. 1 ) l^V (SEQ ID No. 2)J: 

it(SEQ ID No. 3) [«l^T-Xaa'.Xaa*.Xaa'.Xaa'.Xa 
a' Xaa''. Xaa' Xaa* Xaa' Xaa = Xaa' "■ . 
Xa a' ' , SCJ'X a a' ' (i> S{i|WICT-4>^oT t J: <.Ala, Arg. Cys. 
Asn, Asp, Gin. Glu, Gly, His, lie. Leu, Lys.Met, 
Phe. Pro. Ser. Thr, Trp. T y r S.?/V a 1 tL^] 
$r^1-&ll^]S2 2%Zm.<r>^') xiy^-f^ 
tm^vS 2 5] 

XaaMiPhe. Cys, lie. Leu, Tr vfkXfM a 1 t^h^^^-b^hm^^^fz 
T5 yie-C*»9> X a aMiA s n. lie. Cys. Tk^l. e u J: ^^^'^t^h'^mi 
tzT ^ J m.-^:ib^ . XaaMi. Phe. Ala. Cys, Met. Sre, Thr, T 
rp, Tyr, Gin, Pro. Lys, Asn, Glu, His, Asp, '^Xf k r g 
t^hWu^^-b^hm^tKfzT ^ JWi-^i,'') ^ XaaMiAla, Cys,Met,Pro, 
Thr, Ser, Trp, Tyr, Gin, Lys, Asn. GlUx His. Asp. 
"^Ukx g J: »9^&^:*^^,®{ftL7tT^ y^T-$>i9, Xaa'MiGly. Lys,Le 
u, lie, Val, Ala, Phe, Met, Thr, Ser. Trp. Tyr, Gl 
n. Lys, Asn. Glu, His, Asp:!Stt;^~ArgJ: >9 ^jJ^ ^jltf n/c T 5 J 
®-e^) 19, Xaa' * fiMet, Cys, Trp, Tyr, Gin, Lys, His, P 
r 0, Ser, IkXf k r g-f-hWL^m-ii^hm^i^ilfzr \ ^ ^-^^ X a a ' ' ti> P h 
e. Cys, lie. Trp. Le M^Xf^ a 1 ii^h^hm-ii-^hM\t^tzr ^ J^-Q^ ^ 
.Xaa'MiLeu, lie, Cys, Trp, Phe, Val, Ala, Gly, 
XfV X ois-h'^i>Wii--hm\i^fzr \ Jm.-r^%^ ^ Xaa' ' fiThr, Cys, Trp 
,-Tyr, Asp. Glu, Lys, Arg, Gin, His. Met, Ala, Gly 
, &?/P r 0 5i^^^^#;d^^Mif*L/jT5 7 ®T-^ > X a a ' ' (iC y s . A 1 a, G 
lu. Gin, His,Met.Pr oTi.Tf'Y: r p ;*^f>^S P:*^P)Sf^tl;t T 5 ^ m-e*> 
<9. Xa a' ' SO^X a a' ' (ilWICtr^^oT 'b J: <> Arg, Asp, Cys, Hi 
s. Glu, Lys, Gin, Tyr, Thr, Trp, Met, Ser, Ala, Ph 
e, Val, lie, Leu,Si/Proi ^^^m--b^h'M.^i'^tzT ^ JW^^^. X a 
a'MiCys, Arg. Asp, His, Glu, Gly, Lys, Gin, Tyr, 
Trp, Met, Asn, Ala, Pro, ser, SO'T h r J: ^^Z>Uii^hmmtz 

[It^a 2 6 ] 
[m*]S2 7] 

Xaa'>Xaa•.Xaa*'^Xaa'' S?/Xa a ' ' J: "9 2lfftL;t^o/j.X t 
[m^S2 8] 

X a a ' ^«P he, Ala, His, Lys, Glu, Asp, Sre, TkXf k r g J: I9 
^^m-h-^hm^f^fzT \ J^-X^^ ^ Xaa*7{?^'Thr. Asp, His. Ser, Al 
a, nxiQ, 1 u J: ^WL^^t-^hm^t^fzr ^ Jm-^ii f)>Xaa''7&^Arg, Lys, 
His, Gin, Trp, Tyr, Thr. Ala, Leu. lie, Val, Phe, 
Glu. Asp, :!iC^'Me t J: »9 fi£-i>S^;5^<bS«ftL/vr T 5 y I9 . X a a ' ' ii^kx 
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g, Lys, Asn, His, Gin, Trp, Tyr, Ser, Thr, Pro, Cy 
s, Ala, Gly. Glu, Asp, RiTMe t J: ^^^bm^^hMiSiifcT ^ ^Mx-i) 
>9.-?-LTXaa''36^Ser, Pro, Leu, Cys, Val. I I eRVT r p X 

mt^m 2 9 ] 

ID No. 1). (SEQ ID No. 2). (SEQ ID No. 7) . RlT 

(SEQ ID No. 6) j:y)^^^^u'^<Dmtmmmi^7ff^hmiiti^m^m2 2m 

(SEQ ID No 



6) 



(S E 



:/V y vie IS 



3) K-^zf^ V^^^iltz (SEQ ID No 
Q ID No. 6) K^y'^ Vm^^ilfz (SEQ ID No. 3) 
'&$*l;t(SEQ ID No. 6) h\ iS.L Z ^X-y^ i^' ii t tz (S E Q 1 

D No. 3) \z^y'^Vm^^iir\^^^. XiifVy-JK^y^h'm'k^iitz (SEQ 
ID N o. 3) . iS.L^:iXyV yi^'iitfz (SEQ ID N o . 6) K^^^ V 



[m^M3 1] 

[m^^s 3 2 ] 

[M^:® 3 3] 
(SEQ ID 

(SEQ ID 
0) > (SEQ 



K<7)N*i!?H(c|g^$ tt;ft>'^^-^;v^7'-?^ K$-Ml^-^tfm^:S2 0 IB«<7) 



K<7)N^3SStc^-^3! tt;t>'^y:^;^^•7'•f- K^MH-^tflt^iS 2 2 ie«<^ 



No. 7) <^T^ ygemji^ifo^T'^ Kjic/^-e<^atge5if«#s-^tr 



No. 1), (SEQ ID No. 9). (SEQ ID No. 1 
ID No. 3) . SJ^" (SEQ ID No. 2) . 

y sXMi^^tiX^^^7!>\ Xii^<7)l^t/zltCMi^<D-:)oKUm-t^m-C y s ^^-t^ 
[m^as 51 



[^^^3 61 

im^m 3 7 1 

±fB^:/-f- K;6Ms EQ ID No. 9) Rtjp^<Dmm&^mmi^<r>T ^ y mmM^t^^ 

[m^m3 81 

±fe^yf- kt&ms EQ ID No, 1 0) Rv^<Dmmmmmi^<DT^ ymi&ni:^ 
im^Ms 91 

±ti^y^ K*^ (SEQ 
Xaa* V Xaa^ ^ Xaa 
a'*>Xaa''.Xaa^ 
N Ala, Arg, Cys 
, Leu, Lys. Met 



I D 

5 



N o . 

Xaa* 
> X a a 



1 1 ) (r)T< y 



lat^^L. ZZ.XX a a ' . 
Xaa''.Xaa''>Xaa''.Xa 

Asn, Asp, Gin, Glu. Gly, His, lie 
Phe, Pro, Ser. Thr, Trp, Tyr, RU^V 



C7) 
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±ie^-/-f- K;6MS EQ ID No. 1 1 ) «0T ^ y Kfilit^-i^*,, C ^-CX a a = S 
VXz imCX-i^m-oXi^K. Arg, Asp. Cys, His. Glu, Lys 
. Gin. Tyr, Thr. Trp. Met, Ser, Ala. Phe. Val, lie 
.Leu. RV^P T 0 X ^^&^f)^hmiiitfzT ^ ymr-^V) ^ X a a' (iA r g. As 
p, Cys, His, Glu, Ser, Gly, Lys, Gin, Tyr, Met, As 
n. Ala, Pro, :Sl^T h r X y) ^^^Ti^hMitfifzT ^ y m-C-$> ^) . X a a * it A 
la. Cys. Pro. Gin, Glu, His. Met, RV^T r p X lo ^i>m7f)^(:>M 
iftlfzT^ ym-^^^y). XaaMiThr. Trp. Tyr. Asp. Glu. Lys. 
Arg, Gin, His, Met, Ala, Cys, Pro.SO^GlyJ: *)^^mj!f'(b 
MiiiitzT ^ ymx-^V) . Xaa' ' tiLeu. lie, Cys. Pro, Trp. Ph 
e. Val, Ala, Rz/G 1 y <t ^ ^^^H^l^miiiitzT ^ ymx-$> ^} . Xaa' ' U 
Phe, lie, Trp. Leu, Cys. RW a I X y) ^^^t^^MifflfzT ^ ^ Wt 
X$>y). Xaa' ' ItU et, Trp, Tyr, Cys, Gin, Lys, His. Pr 
0, Ser. Rt/A r g J: y) ^^f^i^hMiifltzT ^ . Xaa' * liG 1 y. 

Leu. lie, Val. Ala, Phe, Met, Cys. Thr. Ser. Trp. 
Tyr, Gin, Lys, Asn, Glu, His, Asp.^^U^ArgJ: y)^:hWTb^h 
Mi^fitzr ^ ymx$>y) . Xaa'MiAla. Met, Thr, Pro, Ser, Tr 
p, Tyr, Gin, Lys, Asn, Glu, His, Asp,:&a^ArgJ:^)fi£^^ 
^^hMiifitzT ^ ym-rT:$>y) ^ Xaa' Mi Phe, Ala. Met, Pro. Cys. 
Ser, Thr. Trp, Tyr, Gin. Lys, Asn, Glu, His, Asp, 
RZfA r g Xy)^i>^^^hmiififzT ^ ymx^y) . Xaa' M± Asn, Ile.Cy 
s, Pro:&c;="LeuJ: y) ^^m^^hmiffifzT ^ y ^t^^, 19 . Xaa' ' (iPhe, C 
ys, lie, L e u, T r pRtfV z I X i)^^f^7b^hmiiiXfzT ^ ym-^i>^m^M 

3 9 m^<Dm^^c 

^'f^v^^i^xy)N^t^Km^^*LtzM^~T^ymx$>&m-mmN^mni)[\i:^i^^ 
m^m 4 2 ] 

±ie^7'^ KjiMS EQ ID No. 1 2 ) <DT ^ y ^SS^J^^ i ^"CX a a ' « 
Ser, C y sRtfP r o Xy}^i>mi;i^hmiiiitzT ^ ^m-^^y). Xaa' <iCys, 
Lys. His. A r gRVA s nX y) ^^h^T^^hmi^HtiT ^ ymx^*)^ Xaa* ii 
Cys. G 1 yRtJ^A 1 a J: y) ^^mTi^hMUK/zT ^ y mx$> V) . Xaa' ' fiC y s 
. G 1 y^lO^'A 1 aX y) ^^m-A^hMl^X^tzT ^ y MX^ y) . Xaa' " tiC y s. G 1 
y. His. A r gRl/L y s X y) ^^^H^hmi^fitzT ^ ym'e*»9> Xaa' * JiC 
ys, Ser. Ala, GI u^lC^'Th r J: y) ^=hm^^hmi£n.tzT < y®T'i>V). >e L 
TX a a ' MiC y s , H i s , L y s . A r g^tO^'P h e i y) &^^T!)>hm^:£itfzT < 

ymxi>:hm^m3 eie^ojs^^o 

±ie^^-^ K;iMs EQ ID No. 1 3 ) RV''^<Dm^Q^mmi^<DT ^ y mmn^n 
[m^m4 4] 

±iB^y°-f- K>6Ms EQ ID No. 1 4 ) Rzf^ (7)m^&^mmi^<7:)r ^ y misimo^ 
[mmm4 5] 

±ie^y°f- KTiMS E Q ID No. 1 5) RV'^<7)mm&^mmi^<Dr < y M^m'S:^ 

[m^m4 6] 



C8) 
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1 mmm<Dm^mo 
im^^4 7] 

[W^:®4 8] 
[m*:S5 0] 

±ieil'^< t «b— (^^Hi^^-T^f- Kii^js (S EQ ID No. 6) : (SEQ I 
D No. 3) idT-Xaa" {iPhe> Xaa" fiLeu. Xaa' JiHi Xaa 
MiSer. Xaa' " {iLys. Xaa' ' {±Lys, Xaa' ' {3:Phe> Xaa' 
MiA 1 a. Xaa' MiA l a, Xaa' * ii I 1 e , Xaa' ' tiM e t . Xaa' 

* (iAsn. -etTXaa' ' (iSer T^)* ; (SEQ ID No. 3) CiClt^Xa 
a' liPhe. Xaa* (iLeu, Xaa' JiHis^ Xaa* {±Ser, Xaa' " \t 
Lys^ Xaa' ' {iLys> Xaa' ' {iPhe> Xaa' ' {iAla> Xaa' * \t 
Alax Xaa' ' (il I e> Xaa' ' (±Met. Xaa' ' {±Asn. ^LTXaa 

* » »iS e r-e*i9> 5d^c.N^3i§G 1 y {^ife-^^i ^^>^:M e t ^7'^ K^-^TS : (SEQ 
ID No. 2) K^^'f^Y^^'S'^fz (SEQ ID No. 2); (SEQ ID 
No. 5) r^-<f^Y^^^iifz (SEQ ID-No. 2) ;i>l-eXaa' ~Xa 

aMifll3t(SEQ ID No. 2 ) (TJ-fit?)^-^^ KHI^I C < ^-g-? tLTv^.2> G 1 y 
^>^;(SEQ ID No. 3)^:^T-XaaMiPhe>XaaMiLeu. Xaa 
'-(iHis^ Xaa" (iSer. Xaa' " (iLys. Xaa' ' JiLys^ Xaa' ' 
fiPhe. Xaa' ' (iAla. Xaa' * {±Ala> Xaa' ' iil le. Xaa' ' 
tiMe tx Xa aV' JiA s n -e LT X a a ' ' (iS e rT^SJ: "9 fiKS^ji^^^Jf 

±fBil?< t '()-0(7)»-<7)fcLilt4-^:/^ F;iMS EQ ID No. 1). (SEQ I 
D No. 2) . N*3^G 1 y ti^y^ Kfe-^$tL7tMe t o (S EQ ID No 
. 2 ) . i£S2 1 <7)M e t ^^^K'fk^tLTv^^ (SEQ ID No. 2), ■££^2 1 <7)M 
e t /6^'^*?tLT(/^^ (S EQ ID No. 1 ) > N5^3fi§ G 1 y ? ^^^o-fiig 

2<7) I 1 e*«M e t "CS^'ftx. ^tlTV^i, (SEQ ID No. 2). 1 0 OL y 
s:6^'H i s T^S^ftx. t,^tTv^;i> (SEQ ID No. 2). •CiM 1 1 <7) L y s i 
sT-ffi§ftx.ibtL-C</^^ (SEQ ID No. 2)x -jiS 1 1 <7) L y s 7^^^^ 

Hi s^aO'Hi s -rSa:'ftx.f>tLTi/^<i> (SEQ ID No. 2) , l£m 8 <^ S e r 
Th r -ca^ftx.^tLT</»* (SEQ ID No. 2), 8 <7) S e rT&^A 1 a -Cg 
§ftx.^tlTi.^;5> (S E Q ID No. 2) . |£m8<7)S e r ;i5G 1 uTSI^-ftX-i^jti 
(SEQ ID No. 2) , |£fi7<7)H i s:6^'P h e-eSiY-tx-^tiTv^-g* (S 
EQ ID No. 2) . *^^£S2 2:^0^2 3<7)A s nXC^S e r^5|^*?*LT</>& ( 
SEQ ID No. 2) . ^m. \ 0<7)G 1 yTi^H i s -em^f^x. P>*tTu>-5, (SEQ 
ID No. 1 ) . N*j5SG 1 y7!>^m*?t^-Tv>-2> (SEQ ID No. 2). N*3Sb 
G 1 vlk^^W2<r> I 1 ^tm^^XlX^^i, (SEQ ID No. 2)x N5feSgaG 1 y 
:iai>*^S2<7> 1 1 63*^15^* $tLT^>:i> (S EQ ID No. 1 ). N5feSSg G 1 y 56^15^* 
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?ttT(/^^(SEQ ID No. 1 ) X N3^G 1 y I'^y^ K^-a-^ttTtM e t 
-ri>(SEQ ID No, 1), C5^S e r ;<)^'^*?tlTv^& (SEQ ID No 
. I) . C^mS e rRt/^m 2<7)L y s^m^^tlX\^^i> {SEQ ID No. 1 
) . UW:2 2<75L y s ;{)^G 1 y ftx. <b *iTv^;5> (SEQ ID No.2).C5fe 
e r ;i)^^Bfe*$tt, -^STc^H i s :^^'A r g "CM^'ftx. tL> -££M8<7)S e vf)^C \ u 
-cmi:ftx.ibtL. tS^oN^^G 1 yti^T'-f- F^-^$tl;t:Me t ^r^-f-* (SEQ ID 

No. 1 ) . Rl/UW-KDH i s*SA r g -eS §'ft;t f> tL. -fiLS8<?)S e r ^^G 1 u 
gl'ftx.^tl, •££fi2 3c?)S e r ^^'P r o T^S^ ftx. ^ Tb^^UM^G 1 y ll'^-7'^ K 
^-^^tiT^cMe t (SEQ ID No. I) ^ ^ ^i>mf)^hmiK^ ti^m^M 

4 3 UWi.<r>im^MMo 

^^y^K, :t rf^-/^ PI, PGL^ . -b^nv:>A, ifefjtffi'l*'^:/^ KcT)^ 

[mi>^^ 5 3] 
[m*]® 5 4 ] 

^hfi^m^^ 5 3 <7>:^feo 

5 5 ] 

ti'&W^jgS 3<7>:^^o 
[m*«5 6] 

JjlSI*^:/^ F<7)ffii^fl<j«t4S-!liJ5gi-&7tiS)H^®14^yf^ y^t.^^) - cr-ri>:f5m 

[m*^5 8] 
5 9] 

[M^]^ 6 0 ] 

T^^mm^iSEQ ID No. 3) ^•^o^T'f- FX<i'ec7)^tgSf|if^-f$:$-^<%L, 
K^y^ F(i'e<^N*j^H'^y-?^ FIS-^-elS-^SitL/jviJ^^;!^^:/^ F^Sr^L. mL±lfi 
F75MS EQ ID No. DXJi (SEQ ID No. 2) OWit^-^tTt^r 

^^m\t. ^Wsmz.n\.xmm^£. ^m^^im,^^^ F (reverse antimi 
orobial peptides) ^^tfWL^^Xm^U^^. a'^T'^ F, 



CIO) 
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fzt^i£^^X'\k\i h-^^^yt^^mmm (aids) ^ h^^&1t^^zfmw.i^t>^m^i: 

^7.uyK^m^iitz^')V-^\,zii'oX I 9 8 7 ii^^ibxm^^i^tzinM'\^^^i- 
*o iitStt^r^foJ: -7 ir^x-STy; ii y Xenopus laeuis 

^t^ $ft^L;to •^'rt-'^f — — (Giovannini) fBiosynthesis 
and Degradation of Peptides Derived fro 
m Xenopus leavis P^ohormonesJ^ >'^-Y :t -ir ^ ;^ h U — v 
•r-:^;^(Biochem. J.) 243, (1987)> 113-120, S.W 
^ci-7(Zaslof)> PMagainins, a Class of Anti- 
Microbiai peptidas from Xenopus Skinllso 
lation, characterization of two active fo 
rms and partial cDNA Sequence of a precu 
rsorj Proc. Natl. Acad. Sci. (USA) 84, (1987) 
, 5 4 4 9 - 5 4 5 3, (T e r r y) P), TT h e cDNASeque 

nee Coding for Prepro — PGS(Prepro-Magaini 
ns) and Aspects of the Processing of Thi 
s Prepro-PolypeptideJ J. Biol. Chemistry, 26 
3> (1988), 5745-5751 ^^m^flfc\y^o 

K(i, %^m'^-^ iS ^ zuy (m a g a i n i n s) h^^^^o 

:^-ntf> (cecropi ns) > TV 'yy (def ens i ns) , )Va h^Z^ 
y (sarcotoxins) , ^Vrf^ (mel i tt ins) ^ t') Km-t^H^f 

^fifzm^ii. -m^^ hmmmmmmm^i^m^Lx^y^fzc L^-L^j:^^h. m9\-i:Lx 

vi-Y >'X ( J a y n e s ) ^<7)~o<7)#lta30 (WO 8 9 / 0 4 3 7 1 :5t W 0 8 
8/ 0 0 9 7 6) ijmifhU. ZKhit-mK. mii:^&^Km^mn.^mit) h fifzitmi^ 

i^mM$Si^^fifzmmi}^i^h*L&t. %nr-^^j:LKm^Lfzo ^<7):^jST, mmm 

n^^-zf-^ Ytzt^it^ V-T^ y. ^'A}^-y (bomb i n i n) ^t/'7:>f4-yii. 

fztb<DmM'\'^^y'f- v<Dmmi^m-t^mm'^mLfzo epo o. 299. 828;p 

. ■^7^- juX (Casteels) ^, fApidaecinslAntibact 
erial Peptides From HoneybeesJThe EMBO J 
. 6, (1989) , 2387-2391 ;F. J-T'^ x^^y h (Ebrahi 

m-Nesbat) h fCul t ivar-Related Di fferences 
in the Distribution of Cell — W all— Bound T 
hioninsin Compatible and Incompatible In 
teractions Between Barley and Powdery Ni 
IdewJPlanta 179, (1989), 203-21 0#,hb„ ^o^^o]^ 

^f(±, &2is:fi<in^s<??5c^*iLiii4^yf- K<?), m^xum^i^i^if^wi&Ri^^mizm 
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j-V7-'f;}'(Juretic)^,Magainin 2 Amide and Ana 
logues. Antimicrobial Activity. Membrane D 
epolarization and Susceptibility of Prot 
eolysisJFebs Lett. 249, (1989)> 219-223: 
(Chen)^al, [Synthetic Magainin Analogues 
With Improved Antimicrobial ActivityJFeb 
s Lett. 236, (1988), 462-466; (Chen) ^> 

il^aiMNo. 2 8 0, 3 6 3 , 1 9 8 8 ^ 1 2 ^ 6 H : ^ Jl^'i? (C u e r v o ) h 
rSynthesis and Antimicrobial Activity of 
Magainin Alanine Substitution AnalogsJP 
roceedings of the Eleventh American Pept 
ide Symposium;Peptides:Chemistry, Structu 
re and Biology (J. E. U if -:::-^u(Rivier)^b), (1990) 
,pp. 124-126, ESC OM-L e i d e nlg^T, N e t h. , ^ Ji;!/.-^^, [T 
he MagaininsrSequence Factors Relevant t 

0 Increased Antimicrobial Activity and D 
ecreased Hemolytic ActivityJPeptide Rese 
arch 1, (1988), 81-86; g|fig#^m0N o . WO 88/06597 

; RifB^^m^i^m^ 1 - 2 9 9 2 9 9 z^hii. - > 1 ;^?/2 (D^-^m—n 
(A 1 a) Wii^^mi^:s.mn.m^o'Xi±fA.if>mmtLxmmx-^^iiiij^ti-f^^^m5 

J: ^ ^P^<7><b 9 — A (B a s c o m b) hKX'oXn^ii. 7Ril#fP 
aJJSNo. 566. 152 (1990#8^10 B aiil) (cfg-g ? tiT V>;5> ^ h 

\i.tfz. %Km^Ltzit^m (P GL a) <D$^r ^ Kfl^ {:^mmmx\±9 G L c t 5 9 ) 

<7>:f ffltt^-^ML/io ^i&^^<b{i^7^j, ^mm^^n^^ ^^-^^ Y^^^L. ttz 

Zith^-f^V'RtI^^)zf^-/^Vtj:hXfKtztk.^i^i7Xi\iy (cecropin) P 

1 (ctLjir^'jgfi-e^oT, c: A/*i|atjg-e^i/»<7)-e, *?giffl#-ejiP 1 i:iif--K) coJ:^ 
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9 h it^m "k^^-r h^lk-r^^ho 

:^^^BJc7)S!J<7)ifitl{i. ^§7t*fflJia<7)||^ISjt LT5^j?^l-^M?^T K$-JI 

^mm^mmWMKn-ri.f^^^n'O^ ^m^Um^-f^ K (reverse anti 
microbial peptides) t LX^hi^^^L^^^ y :^<DM^!!^'ki^^-t 
i>o -e*^ i ^ ^^BEt)ti> RAMP p:S.?>'R AMP P P <t^fd-ttf>*v^ Cl<7)ff 

Lv^iJ' 7J^O*afilo%(i, :$feJ^|Wl5e?tL;tK^-7:ir^ 1 ^yf- K (SEQ ID No 
. 1) (/)lEmKmx$>i (SEQ ID No. 9) K^-^tfc :i<?5 

v7.(75^1ggtl<'^S'J<7>— MJis "^^V ^> 2 (SEQ ID No. 2) <b Of (f *Li. 
^yf^ K<D[^DT% L:$^LjSI<7)ee^j-ei>^ (SEQ ID No. 10) (DmMi:^^^ 

nMW^<r)imumt. l.f-r-^^>(Chaiken)<b^ TSaquence Si 
mplification and Randmization and the De 
sign of Peptide Recognition SurfacesJPep 
tidesrChemistry and Biology, Proceedings 
of the 10th American Peptide Symposium. G 
. R. (Marshal 1) $i> ESCOM. y-i'ry. yVV (1988 

) ^ 3 5 4 - 3 6 3 t-Pi;^?tLTi/^^o ^^h<0^-f^ Y \tmMW^M'ki§,'^-t ^tzt>\^T^ 
\i^h^fzo v^-Y(Shai)^, fAnti-Sense Peptide Reco 
gnition of Sense PeptideslDirect Quantit 
ative Characteriztion With the Ribonucle 
ase S — Peptide Systam Using Analytical Hi 
gh — Performance Affinity ChromatographyJB 
i-o chemistry (1987) ^ 26, 669-675 ^#BP.? ^fz^^^ ttz. D 

-T ^ ym^^j^-Ti-y mm^iw^^y^ V) <DK^mi^^K u. m. v^^t^^ 

(Shemyakin)^rTopochemical Approach in St 
udies of the Structure-Activity Relation 
lEnantio-enniatin BJ Nature, Jan. 28> (1967) 

> 4 1 2 - 4 1 3 X Rl^M. M. VJ-^T^^^fTopochemical Inve 
stigations on Peptide SystemsjAngew-Chem 
. Internat. Edit.. 8. (1969). 492-499 Km^^ilX\^^^ 

O 

n-r^^^mj^<^^m^^^^^t-^^x^^zii'^^^M.^fitzo lt^^l. :ifihit^<^ii 

> li^x ijife. -^sh^j: t'-^<7y'mmu''i^mKmLxmMmm^±c^\y^<^-d^(Dmt L 

-y l^lC>'2:&0^'®<b;?)^'-e*i^'b)d^^lf#L7t<b#!^<^«iia{>'*iltgSrJA<^ff^L;^:o 



(13) 



3P 1993-294995 A6 2004.11.25 



%h^i>Z.tt^W.^^^'^^fzo ttz:^^m^h{i. P AMP P:5.Wt^ RAMP P PtiM 

^x^tzo ^fii^^-f^Yit. nmximmmmmwM^^nr:h^m.'k^-^:t>tz>^ 

M3i<i^^>'5>'ft&<7)R4E'^-7'f- Ka. (SEQ ID No. S) <n>T ^ ^ mMot^n-i^-f}^^ 
C^Sfgr^ m-C*) ^ -b n fcf > (C a c r 0 p i n) A <7)Mfe-ei>;S> (SEQ ID 

No. 14) <DT^ jwm^'kn-^o -ti/w^y-^xf^o^mmmi. ^^i^m<Dm'\±m.^ 

J.M. vi-<>X(Joynes)^^ Tin Vitro Cytocidal E 
ffect of Lytic Peptides on Several Trans 
formed Mammalian Cell LinesjPeptide Res. 
2. 1989, 157-160:j.M. vj.-OX^rin Vitro Cytoc 
idal Effect of Novel Lytic Peptides on P 
lasmodium falciparum and Trypanosoma cru 
zij FASEB J. 2, 1988> 2778-83;j. M. 'J ^ ^ y X h Tine 
reasing Bacterial Resistance in Plants U 
tilizing Antibacterial Genes from Insect 
sj Bioassays 6> (1987) , 263-270: J. M. v^^-f^Xf, f 
Method for Introduction of Disese and Pe 
St Resistance into Plants and Novel Gene 
s Incorporated into Plants Which Code Th 
e-reforjWO 88/00976> 1 9 8 8 # 2 ^ 1 1 H > 7|^l!#^mM 8 8 9 , 
225, 1986^7^250; J. M. vj.-I' >X<b fP 1 a n t s Genetic 
ally Enhanced for Disease ResistanceJ WO 
8 9/0 4 3 7 K 1 9 8 9^5;^ 1 8 H, 7|eS#i1^mmi 1 5. 9 4 1, 1 9 8 7#1 
l;^2B#BBo L25^L, ;^^|§^#^{±, /jt;t(^-ti^nii>A (SEQ ID No. 8 

) {c^mr^ Y'r^<7^) m¥'^\^mm^x^:b:ib^^^Lfzo '^-^x, ^<r>T^j 

mWM<Dm.'^ {SEQ. ID No. 14) ^if^ ~y {z.^-^ <^-:f^ v<r>mi&t^K 

^^i\^fzt^K^\^^^^^tz<r>tw\cm^.^mim-r^i^^i}^\^^-fs:\^^o (seq id 

No. 1 3) (Om^t^^fc^P i:S«>MS EQ ID No. 1 5 ) <Olt^t^^t^ P G L c 

^^ma. t ii-o<^u^mmwMi^n-rz>i^m'S:^^^fztbK:ifih^y'^ k^-^ 
mm^<Dm^mm<Dm<DmmH^mKmm^ti^<^'kwmi^-r^ijmii^Km^$nfz^yir 

±^(7)U&3i~Vt^^. ^^m<7>^<omii. (SEQ ID No. 7) (?5#it^^to|iTM'^ 

G L a<7)T ^ V^-^m (#T5 KBJiP G Lei: LX:^mmWi^^^ii&) i)^{}^< b <) — 

-f -i. ^.b SrB»/^aiL/co 'f^VTAX (Wi 1 I iams) ^^s fRaman Spec 
troscopy of Synthetic Antimicrobial. Frog 
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Peptides Magainin 2a and PGLaJBiochemis 
try. 29. (1990). 4490-4496 ^^.o 

:*^^W<?)SllO i atJJi. lffll&F*I/h^ (subcellular compartments 

iAV^#|J^Hi3V^T. :*:^^c;>:t rr^T'-f- Kfi, i: 4j-o(^^-(^^:/^ F^y-v'- 
I- ct 19 Kit lc+@S^^$tL;2>o V-:^r^^ (Regan) 'BlXJI^ . F (D e g r a d 
o). rCharacterzation of a Helical Protein 
Designed From First FrinciplesJ Science, 
241. (1988), 976-97 8S?>'^^> (Cheng) {mm^^ 
T'-f- F(7)-»#S0'"^*#^|Bm) #DB^ :$:^§g<75* <; =r-x'-{i, /l?<i:^-o<?5 
^yf- F-ty ■7-^rv>^Jl''7'f F^-^HW-^-rs C y s T^-ibPiTS Jii±(7)-r 9 

LXm^X^^o lifeoT. ^»#: (-r^fe*,-o<7)^y^ F-9-r^--y h<7)^) lcov>T 

. fflv^^tL/c/i'X o(7>^— (7>^t?7/i,-< t ii—^<r>n~<r)^-f^ F^y -7-(7)M#;a 
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t 'b— ocT)^— (T)^^-^ K^yv-i^/l'X t <b — 0(7)^-<7)^7'^ K^y-^-jJ^^jj^^,, 
V^*:>t9>^MM:t 'J rf^:/^ FT-*-5,o #^ ^f- K-t y^- (i, U^t^ {T ^ y ^1^) ^X/ 

i5V^T. ^j-X i: <>— o<7)^— <7)^yf^ yv-<7)C3^jSST5 y ^(i, ^h<Oiff^-t^y 

^.^o (SEQ ID NO. 2) - (SEQ ID NO. 2) ; (SEQ ID N 
O. 2) - (SEQ ID NO. 3) diT^Xaa" »i P h e . X a a * tiLeu, 
XaaMiHis. Xaa'JiGlu, Xaa' MiGly, Xaa= ' fiLys. Xa 
a' ' {iPhe, Xaa' ' JiGly, Xaa' " HG I y. Xaa' ' {iOlu. Xa 
a* ' tiM e t . X a a ' ' tiL y s ^LXX a a' ' »i P r o "C^,^ (SEQ ID 
NO. 10) - (SEQ ID NO. 2) ; (SEQ ID NO. 1) - (SEQ 
ID NO. 14) ; (SEQ ID NO. 13) - (SEQ ID NO. 9) ; ( 
SEQ ID NO. 10) - (SEQ ID NO. 10);5l?/(SEQ ID N 
0. 6) - (S EQ ID NO. 9) o 

^i>[wii:^^-f- K^y V- (^'^JT'^ K^y -7- <?)igSfll it {iigiaL> Lji-L-etitiai; 
ffis^6tJi^m^?tLTv^^) , RAMP pp. :&tF/x\t^<Dm^:sLXfi&mi}^-x^<m^^ 

-f^ F^y'7-:d-A>m^?ttSit/6^-e#2.o 

^ N5^St;^~C^$rl^Oo iJS'^^n&t. :*:|&H>g<7)r'; ^yi^^tLTt^J- V rf'^JT'-f- Kfi. 

-y vON^SJ^JcE^g^^LTtii'X t 4)-oc7)^-(7)^'7'-f- y v-(7)C*SS^^ t 
> -eLTr'J y v(7)C^3S(i/i?< i: 'b-o(;)^-<7)^y^ K^y v-c7)N5^^tcE^|g^ 

^tLSo ^eoi 9 U K<7)fnji: LT> Tfe:6»'^Jf ^n-i)o (SEQ ID N 

0. 2) - (SEQ ID NO. 5) - (SEQ ID NO. 2) : (SEQ ID 
NO. 2) - (SEQ ID NO. 5) - (SEQ ID NO. 3) i^-CXaa 
' iiPhe. Xaa' {iLeu. Xaa' <iHi s, Xaa* t±Gl u. Xaa' * tiG 
ly, Xaa' ' fiLys, Xaa' * fiPhe, Xaa' ' tiGly, Xaa' ' tiG 
ly, Xaa' ' JiGlu, Xaa' ' JiMet, Xaa' ' (iLys^LTXaa' ' 
(iP r oX'*)* :(SEQ ID NO. 10) - (SEQ ID NO. 5)-(SE 
Q ID NO. 2) ; (SEQ ID NO. 9) - (SEQ ID NO. 5) - ( 
SEQ ID NO. 14) ISO'MSEQ ID NO. 1)-(SEQ ID NO 
. 5) - (SEQ ID NO. 1 4) o 

±ld^J<7)^tTi3U^T-7''J vrtH-^J tt:i>T^ y Eoao^gTT&^'G 1 yT-^-g,ftf ^ H/^S 
^-/')v-J (SEQ ID NO. 5) :?&5ffll/^^tL^o #<7)"yj ->\ Tt: i: £ *f :g ? i3 
^^X^t L < (i 1 0 OJi^TcoT^ y^XfiJ: t)0f t < (i2 0 JWT<7)T ^ y ffi<^^ ^ 

■?'5:li'^<^)^';=<'^7'f-K<7>«^J±. TiecTJiiiJ-r*)^* (SEQ ID NO. 2) -A 
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NO. 1) "S^^^m^i^X^^^it^^ tt^T^. ^z.X'tzt^it'^-:r^F (SEQ 
ID NO. 1) ^<^UW.X a a' KM^^hfl^H i Q ^ y sX-W.^^A.h 

o 

?y^(Ala) ^#0-7''; -y ->'IC^<7)C5^SS e r K^-^$i*lTi/*i> (SEQ 
ID NO. 2) <75mii*'^o^-<7)^-7'^ K<7)N*^{IiIig(I, 'e<7)C5^ST'^7'^ 
Kl£^$*i7tmit (SEQ ID NO. 1 ) ^ t ;^i^T-§= , i ^ T-A 1 a {± ( S E 

Q ID NO. 6) <7)mjt$-^0^ = <7)^7'^ K(7)N5^iffitl|S-^$tL. i(7)^H(7)'^y 

^ K<?>C*^{± (SEQ ID NO. 12) (irT-Xaa^=Ser.Xaa'=L 
ys, Xaa* =Gly. Xaa' ' =AIa, Xaa' " =Gly. Xaa' * = G1 
u. ^^oXaa* ' = Arg) <7)^ii^itoJ||zg<7)^y^ K<7)N*i5gst::a:^^-^^? ti^o 
#t)iL-2>^y-f- K<?)«?lJt±TfS<7)ii»9 -C*;S>o (SEQ ID NO. 1) = (SEQ I 
D NO. 2) -Ala- (SEQ ID NO. 6) - (SEQ ID NO. 12) 
o =rv>«y.^ K(7>5lj<75^?imTIB<7)iit)-e^-So (SEQ ID NO. 6) - 

(SEQ ID NO. 1)-Gly-(SEQ ID NO. 2) - (SEQ ID 
NO. 2) - (SEQ ID NO. 15) - (SEQ ID NO. 14) -Cys- 
S-S- (SEQ ID NO. 3) **. *<> 

J: -9 l'feia?*LT*3V)^ (SEQ ID NO. 3 ) * * <7) x a a Mi C y s 

r^i-'()W^^^X^^ . (SEQ ID NO. 3){iXaa'=Phe.Xaa*=L 
eu. Xaa'=His. Xaa*=Glu. Xaa'*'=His. Xaa' '=Lys 
. Xaa' '=Phe. Xaa' '=Gly Xaa'*=Gly. Xaa' '=G]u 
, Xaa' ' =Met. Xaa' ' = Lys, ;R?^Xaa' ' = Ser$-=tL> - S- S 
-\t'J7s)\'y^ K^-^'^^-To :t 'J rr^T*^ F<7)ftfic7)^Jfi, TlET^^&o (SEQ ID 

NO. 20) -Cys-S-S-Cys - (SEQ ID NO. 10) - (SEQ 
ID NO. 5) - (SEQ ID NO. 1) - (SEQ ID NO. 1) - (SE 
Q ID NO. 2)o^'rt^(SEQ ID NO. 5)<^Xaa'-Xaa*{4Gl 
y-T-^^ ; (SEQ ID NO. 6)-(SEQ ID NO. 7)-(SEQ ID 

NO. 4) - (SEQ ID NO. 20) - C y s - S - S - C y s - (SEQ I 
D NO. 20) *- (SEQ ID NO. 4) *- (SEQ ID NO. 7) *- 
(SEQ ID NO. 6)* (^^T- (SEQ ID NO. 4);^?/ (SEQ ID 

NO. 4) *<7)Xaa' -Xaa' (AGl y T'^;e. : Jk Xfu e t ( S E Q ID NO 
. 10)-Cys-S-S-(SEQ ID NO. 2)o'rC-CMSEQ ID NO 
. 2) <^{£S7<7)H i s {4A r g-eS^?tlTi/^&o 

o ^<dX o^ci:m^<D—Mli. (SEQ ID NO. 1) - (SEQ ID NO. 5) 
-C y s -S-S-C y s - (SEQ ID NO. 2)fflL(SEQ ID NO. 5 
) <75Xaa' -Xaa' UG I ye^^. <r>m^^W^^ 'J VX^^bo 'b t#f> 

tl^^f 'j =r^-7°-f- K^^^^'^^,. Cyst;^-^?ti^ (SEQ ID NO. 2) (D^.^ 
(4Glyl?i,So ^> L#^tL-2.:t 'J K:*--mm^^. C y s tl&5S&fi S 

er-e2b'9> Kj|g'&<7>^(7)v^7°'^ K^itfi (SEQ ID NO. 2) *tg 

{ifll it (SEQ ID NO. 5)-Cys-S-S-Cys-AIa 
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->^i-CMSEQ ID NO. 5)(7)Xaa'~Xaa' fiGLye^i.. ^^o^ 

'J ^*lf>li^-C y s (let i9SJ^?nTi3i9. U v (i" 0(7) C 

y s ^^tfo vy^^w^-f K^-^Ji, v;^ju:7^ Flg-^T^sf , C y s -g-^^y -7- 

s T ^ y S^M I' $; tlT J: i/^o 

-eoJ: ^ '^li^btLSzt 'J =r^-/^ Kco-o(±/c t Sii (S E Q ID NO. 1) 

-(SEQ ID NO. 4)-(SEQ ID NO. 2) ^^t,^ d^-clfit (SE 
Q ID NO. 1 ) ^i^o^y-f- KO'6La2 1 {Cii-t^Ajti^T^ y®M e t aC y s 
-e«m?itTi3V). (SEQ ID NO. 4) ff-CX a a MiG 1 y. X a aMiC y 
s^ Xaa^ (4Gl y> Xaa* {4G1 ye^fe 19 . vx;U7 ^ F^'&{izio<7) C y s T 5 

ym<DmKm^^n,^o mm:.. ') :f^y'^ V(Dmi±. (seq id no 

. 1) - (SEQ ID no. 4) - (SEQ ID NO. 2) <7)mdi*j^*>^ 
•^IS^tCSEQ ID NO. I) ^n^-^^:/^ h'<D^W.2 IKM'^^hil^T < yWiU 
e t (40 y s -eSJ^? tLT^ 19 . (SEQ ID NO. 4) tfrXaa' ~Xaa* li 
GlyT^jV). (SEQ ID NO. 2 ) <7)mm.^W-o^^^ V(D^m.2 KM-^ 
ST^ySei 1 eJiCys TMI^^tLTis . ->-:^;V7 KiK-^ti^ooc y s T 5 / K 
<7>Ml-^B?tt-E>o :t >; r^^'-^-T'f- Kc7)SlJ<^mi{4, «it (SEQ ID NO. 1)-(S 
EQ ID NO. 15) - (SEQ ID NO. 2) ^^iE>. i^T* (S EQ ID 
NO. 4 ) {coi^^TX a a' tiCys, Xaa' {4Gly. Xaa' {4Pro> Xaa 

— (Mutter), [The Construction of New Prote 

ins and Enzymes AProspect for the Futur 

e?JArgew. Chem. Int. Ed. Engl. . 24, (1985), 639 

- 6 5 3 #BBo 

^t:ih<r>mmi^<r>^KMLXitm^^m-mx2h^^j^-< t ii-'D(Dm-<7)fn.m'\^^-^^ k 
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OS e r G 1 n-cSi^T& 1 1; J: oT ( S E Q ID NO. 2) <Dmik^^^'7:ff 
S^^^^S^{c^tt-&*g9<)^g:M^^-r-?>o P 3 -^^ A ( F u s a r i u m) J: 9 

35^^ 4 Q fx g/m 1 ^Mubhiliyo 

L:d^L> 'f — T }VY H^'y -^u Y 9 (Erwinia Cartovora 

carotovora) <D^n ^litl^JIti/^^^ -T V THW-r-2>i*M^^-^X_'2>cOtl'£>^ 
^j:mM<DMyb^-^m±-m^iim 4 O- 5 O ^ g/m \if)^h \ 5 Q ft g/m 1 M^tni^ 

i:^M.LfZo tzt ^ii. ±Bi'D^:ff^ ~> 2mmi^tmr3XP 1 (SEQ ID NO. 
fz. ZfK^^zf^h'tt. :^mmmtim<^^ ^ i'') $*LX:^V =f^zf^V^M^L. 

Kfztx.inmi^K-^tK^m&^mmmi^^^^^^fi^^tib^x^i>o ^fia. 

*n:|lt4^7'^ F-e^>-l>o tjJ^L^ :i*i^l§0^<?5ft? ^ Lv^vNiT'^ Kli. A M P P P i ^ W^-C 
^i^^iH^ itt{iA ntimicrobial Peptide Active Aga 
inst Plant Pathoge n<D^X$> "9 ^ :if-mm%X'm.^-r^n < ^ U.'^m 

WMKn-r^{}.-< t iiin.mmR^y'xmjL^^^ T V rmi^^^-^sj^Mxa-^y'^ vx$> 



(20) 



JP 1993-294995 A6 2004.11.25 



tzt^ti. tIfe<7>Vw^^^eL^ 8 0 0 omiik±<DmMi}^$>^o Plant P a t h o 
logy. fife, George N. Agrios. Academic Press, 
Inc., 1988;A Litetature Guide for Identif 
ication of Plant Pathogenic Bacteris.A. Y 
.Rossman^, American Pathological Society, 
St.Paul.MN, 1988:The Laboratory Guide for 
Indentification of Plant Pathogenic Bac 
teria, N. W. Schad. Amer ican Phytopathl ogica 
1 Society, St. Paul MN. 198 0#dSo ^(^Xn ^^mW.^coJAK^J: 
^J^l-.HSL. ^^l|c7>«H^V>T#<b^ffl'iAMP P P{i. #^c7)ffiJ^?Si^'(*<7)^gX 

^ti'iv>'ft&<7)i^ ■^x<7)^i^#lcML*^fSJ^oM'l4^4>^x.^AMPP P7&5J: y)mt t^^ 

^N'^x'; T (7t t x.*fF u s a r i umU. Gibberel la«. Diplodia 
tt^MacrophominaS, Pythiu mfl, Cephaiosporiu m^l 
^ E r w i n i affi> PseudomonasH) co^^ colS-^-^i; i i9^l? tt^o ft&cD 

•J T-e$)*<^-e. ^^'^}'•r TtiWLT^£^?tL;tfS'r4«-^f oAMP P Pti#5g<7);tffl'l4*^ 

ic^tfLfS'tt^rtitlg'ft^T'^ KSO'W^ TAMPPPJ l±TfB^^^1--S, ; 
•T:^r-f^>'2 : Km-rif^^y ; P i:^c;^s:^P PGL* S.O'j^ePGL' ; -b^J^n 
fc: > (C e c r o p i n) A, BJI^l/D ^#tp-fe ^' a t: c;=-^ ti ?>coRfe^ F. H 
G . jK— "7 > (Boman)^> fOn the Pr iniary Structu 
res of Lysozymers.cgcropins.and Attacins 
from Hyalophora ceropiaJDevelopmental a 
nd Comparative Immunology, 9, (1985). 551-5 
5 8#,BB ; h ^ V > ( S a r c 0 t 0 x i n ) Rt/^cDRt^^y^'f- K ; tf- > 

(Bomb i n i n) Rtf-^<DKt^^-f^ h\ A. i^y-r:^ (C s o r d a s) RV^K 
. ^^JW(Michl), risolierung und Strukturaufk 
larung eines Hamolytisch wirkenden Polyp 
eptides aus dem Abwehsekret europaischer 
UnkenjMonat. fur Chemie, 101 (1970), 182-18 
9#H8 ; X P FRtJ^^<DK^^-:^-f- K;^:t^> (Thionin) Rtr^<r)K^^y'i- 
F ; T^7 (D e f e n s i n) Rl/^<DK^^z^^ h\ H. yt'-yju (V o g e 

l)f>x [The Structure of Melittin in Membra 
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nesjBiophys. J.. 50, (1986). 573-582 #89 ; p{ i; ^ > ( 
M e 1 i t t i n) JSLU''^<DK^^Zf'f- K. H. [The Structu 

re of Melittin in MenibranesJBiophys.J.,5 

0. (1986). 573-582 #HB: jSiV'm<Dmm<D^^^ h*RO'^<D^m^mm 

o 7t ^ [DE S Met 2 1 3 MA G 1 (ix ^(T^MMi)^ (S E Q ID No. 

1) y)7F^iii>'7if^ -> I <7ym^tmc^y°^ h'-x^$>hi)^. N5^^g i y t^jtt 2 

, M e t Hm^^iltzT ^ yglS-^L, 2 1 ii^^^iitiM e t il)^J<.mK±C^^^^ K 
T^tb^'&W^BL. MAG 1 li^<DX ^ Km^^^itifz^-y^ V (-^if^^yi) ^^i" 

i<Dm\}'^^i^-'Xy)^^>T^ym-^m^^nx\^>^^'/^h'^^-oo tzt^it (des ( 

Lys 22. Ser 23):iMAGl{±. (SEQ ID No. l)m:»)^$ 
*L-2>v:^f^ .:^>- 1 tm^g^^lBlC^yf- K-C*);S>:ii^ -^42 Z<DC^1^S e r:Ra^i£S2 2 

In 83MAG2{i. (SEQ ID No. 2) ^^-S-fih-^ifyf -y 2 tmY^ 
^^^VX^^i}^ v;^7V -> 2<7)^£m8 l-ii-^M^^tL^S S e r /i^G 1 nXW^i^Lh^. 

fz.^^i- V<7yW^^^-r^o ^<^^^ ^j:^t^'^(DMii. CCys 22]Mag2^ CC 
ys8]Magl, CCys 8 :i M a g 2 ir'-^^^o 

a. !W^(DXiim^^'if^ii^^y^h'tm-<o^i^^v^^^o tzt^a ca i a i 

3, 18]MAG1{±. (SEQ ID No. 1) X^s^n^-^if-( 1 tm-<7)^ 
-/■f- h'X$)i>^K -^iT^ =.y 1 <D^m. 1 3 2^0*1 8 Km'^^h^i> G 1 y-h^A 1 a T-ffi§ 
'ftx.fjtlTv^^o IWI^il', CA r g 7, Gin 8, Pro 23]MAG1 (SE 
Q ID No. 2 0) {i, -fiASycoH i s;^)^A r g-em§'ftx.^tL> >)MJ^?tL, 
e r *^'G 1 n-eS§ftx.^btU ^m.2 3 <7) S e r yi^P r o "Cm^? tlTv^^ CI 

m^X^ho ^<^^ -f<^^<^^-f^ lA r g 7, Cys 8:iMAGlT'*^ 

(7)mm'i^X^&Zt^^X^i>o fzt^li ID e s Gly 1 . M e t 2 ] M A G 2 Ji. 
(SEQ ID No. 2) 2 tlWICfllitcO^T'f- K-e^.&;()^ N5k3S8 

Gl y^m^^itXis^ . 5j^oN^«(cML<im2 tcii'i-m'^tiS I 1 e-^^Tl yWiMe 

^^7"^ K07t:*?>c75ct f9$f ^ L>/^am<7>>/^ < ojj^ii. (SEQ ID No. 3)<Dmik 
^r^o^7°^ Kic i Jg:^? ti-&o C<7)gB?ijT*ffli/^ TXaaJ ii. BX^t)^^L> ^ 



C22) 
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o ti&o-C. X a aMi> (SEQ ID N o . 3 ) AM P P P <7>ll 6#<7) 

-^^•J (G 1 y) -e^^) l^M-r^o ilE^Tj'^T'^ Kt^MS E Q ID No. 3) 
<7)1ijt?r^^O'^i7'^ K(7)N5^aSBT^ y S& (M'^G 1 y) ^''^ K^S-^j- J: I9 ? :^L/c 
3^^N«#llII/:: t;t(i:y (Met) XtiN-* ;u 5 MbM e t T Cf) M 

e t J , C y s , Hi sXfiS e r ^^t^t ^K. Pl'^tlX a a ' {i-e<7)SIBSa'^N5^^ 

ai^max a a " t d gie<7)^ f -e^:i> (1-^*^*, lie Gly Lys Phe 
X a a {lov^TX a a Ji^is^i X a a ' x~i>i>) o -?-<7)J: •? tiWMxMio-r t . -^if-i - 
>l{ii>&v^{i, (SEQ ID No. 3) (.rci-CXaa' tiPhe, X a a " JiL 
eu, XaaMiHis. Xaa'fiSer, Xaa'MiGly, Xaa' ' (4 Lys 
.Xaa'MiPhe,Xaa^' '^XfX aa'MiGly, Xaa'MiGlu. Xa 
a' ' {4Me t , X a a' ' I4L y s, -eUTX a a' ' ti S e r T^^)S) co^itSr^o 
^yf- Kt L"CS*5-r«r i:;?>^-C§^o -^^^T^f > 2 {±. X a a ' ° ;i«L y s T*^ "9 > X a 
a' ' :*^'A s nX-^^^.^Wh. -rif^:=.y 1 1 1tig«)H?Ki!JlT-^;i>o 
11 1 tc^v^T, Lv^^y^ Kc7)*/^< '^7i-^^-:^i:^m^X^.^iiX\^^^o 

C:<7)^m-Cffli/^t,tL* rxj (iPT^tJ-C^) . _hfe<^X a a t IBIC-C^^o -f'Sr'b^. m 
l<Dm3n (GIGKX ) HfeJt;s>^5«co:ic^(±X a a' ti^L<. Xaa' 1 

0='#11AMP P P<Dm:TkX$> Oi>o 

■fxiy-T-^Kx^mitwi^ibm.mzn-r^mn.x^^^ m^^t. m^n. mmnA-^'un 
?5 ^ AMP p p ^^fs?-^^ ^<!DT-. yft^^x^^o ^<^v^m\t. mm\^m^z^tiiz> 

^DrT--t*li^? tLS*M6lJ{-iIffl AMP P P;!a?^«BJ3af*]l^f4lffl;3an>^nxT- 

•ifJ^i^? tL;i)^m? tt/'cAMP p P(^W#ic^c&o 

5C^o-7*-^^>ni3»t-& X a a ' " -Xaa' ' ^£m<7)^l^^^l3^^4^ Ty')ijy><i! 
mit<Dtzit>KzruTr-^\zt'DXmmLn h^t^^LX\>^:ibo M. G. ^'^/s— .r.^ 

(i|5^*1-&H^^^i/^'^v^o 01*t{4. ■7'D-rT--lf^^<t AMP P P^®Pa^fPf£(7>M<7)^ 

ffi^T'n r T- -e^-'^t^ti^MJI&^'j.vgi; J: -i, AM P P P (7)$!kSt^ J: ^ti«^®S55-J#&*)M^ 
ti, v;ir-f ^^^^ iTkXf-^-ff^ -y 2 (?3^>5r^Ag 7 8 <^ H i s t S e r (^M. Rif^^ 
■^if-^ 2RZJ^1<D^W.2 1RZJ^2 2 (DM e t t A s nXtiM e t t L y s <7)M<7)j|g-^ 
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'S.-^-rSo X a a ' ^i*3(t-5> Phe. Ala, Glu. Asp, Lys. Ser, X^i A 
rg, Xaa' Mi^it^Thr, Asp, Ala, His. XtiG 1 u , X a a ' ' 
JsftSArg, Lys, His. Gin. Trp, Tyr. Thr, Val. Ala, L 
eu. lie, Glu, Asp. X(iP he. X a a ' * t^^tt^A r g. His. G 1 
u, Trp, Tyr, Thr, Ala, Cys, Lys, Gly. Asp, Asn, Pr 
oXtiMe t. Xa a' * IciSJt&P ro. Leu, Cys. Val, lie. X<iT r 

Po 

^^m<r>:L<Dm\^iS\'y^i.^Ut\^y^^Wmt^ Xaa' l^isJt^ A r gXfi L y s S!^. 

Xa a* i'*3ft^G 1 nmm:^0=VX{iX a a ' t^^tt^P r oX^i>o 

AMPP PH^tt^.i;ig7. 8. 2 1 X{i 2 2S.J//X»i 2 3 l^^tt^iff LV^T ^ y ® 

^■zr^r^^Kxy)ii]\Lh^tzt z.^(r>. (SEQ ID No. I) (omM-^n^-^if 

> 1 ^^<7)N*^HT 5 y SEM e t K^^$itiTi/»-i> [M e t ] MA G 1 x 

- > 1 <7>N*jSSI::*;i^^ MbM e t ib^^zf^ h*i^^^fLX\^^^ C (f ) Me t] MAG 
1 > Rtf^if-^ =.y 1 OC^^^S e r ^CC y s;6^'^y'^ Fijg-^^i tLTv^ ^ CC y s 2 4 
3 MAGl-e^&o ^(OWMittfz. m<7:>Mi^Um. fzt x.itNXiiC^i^i:.Hm^iifz 
H i s X(i Ser <7)1s^ffl$* 'b^-^'T^o 

. -itmQ^i&^mmmnRmtmi~^^^xi±m^m'\^x^^o ^^m<^i^n.M'\^^y^ Kfi, 

»^'^P>^i^o AMPPPJiJft L<{i. M^^MJI&X{±|gi^«i^t;*tLT+@*^a<Hr*/h(^# 

^-dX. — oc^AMPPP^. -ftfec^AMP P P X<i?c^<^-7**^ ^ >X{i'fdi<7?5c^,<7) 
m.^^^^ KX {i:X|g6<jflfi^>&«^|^n * ;& X (iMi^s?) ^m<^%mXii^Wt<r>m.±it^^ t 

uv^j^titi, 5^m^iuzm^nmmzx::hmm^^xitm.mm'^x^i'j^m^iifzmm^ v 
Y')T\^xi>mmw^. xi>t^hfzmfit.x\tw^Kj;.:hm-mmm<r>mmxi>:bo iti 
hn^\t. mm^xmmx^hm.^<o^m'BL^mw. tzt^ari-riv^' (wa r bu r 

g) ^WXmi-tL<\tmmm.m-i^^'^='^-X^:ho rThe use of th 
e Oxygen Electrode and Fluorescense Prob 
es In Simple Measurements of Photosynthe 
sisJD. Walker, 1987, Hansatech Ltd. , Kings L 
ynn, Norfolk, Ingland #bBo 
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R AMP P tv^THl|{i^ ^'-^ < t ^— ^<^^^#(-*if LT^Sr'r4'fc^5^:®'r4Sfe^7'^ K ( 
E^everse Antimicrobial £.eptide active aga 
inst at least one P.athogen) OitSTib-So R AMP P P {i 

yf- K everse Antimicrobial P.eptides whi 
eh are active against at least one ^lant 
P_z. t h 0 g e n) os&T-^^&o ±5E<7)J: ^ l-'^^^W^^'^^ KOie^y^Sfe-T^ 

tKX^. mL\^m,^.^^-oR AMP p p ^^'f^ ^ t-^^x-^ :ho PL<{±> rampp:^ 
c/#(iR AMP p p(i> mw.i^js.v'iwi^'j^-^j: < t ii—o<Dmmm^.m^n'r^tmfs^'t 

R AMP P P<^»IC^(.^T. 7^ctx.{i\ ^J^:>1-2> r^frilj IB^IJAMP P Plllfc'^T^ - 
o<7)|it/ y n X T - -t* n J: ^ L < $ct '5r v^:5l {itii^^'t^-e^ 

^^mi^%^^. mCX-^^ij^^^iXtz^^^ KSB^y^ttoR AMP P Zti}-X^ 
. m^liK^^if^ ~> I (SEQ ID No. 9).Sfe-7*V->2 (SEQ I 
D N o . 1 0 ) ^ PI (SEQ ID No. 13). R^-b n ii > A (SEQ 
ID No. 1 4 ) . J^^C^tiR^P G L ' (SEQ ID No. 7) RV'm<^-i:^ 

*^0^c^R AMP P{i, Wit^^iiX^^tj:\^^y<.mK^C^im^^^-f^ V^K^r^ kiz 
(SEQ ID No. 11) ^r^oR^^-r^ K{i. (SEQ ID No. 3) <7)^ 

aal-Xaa'. Xaa', Xaa*. Xaa' ' -Xaa^ " ISlVK a a ' * -X a 
a' ' fi^^^Tnr^i^*-^*. c:«rT'Xa a'.Xaa^.Xaa'.Xaa'.Xaa 
Xaa'', Xaa^', Xaa'^, Xa'". Xaa'". Xaa^', Xaa 
' -* RV'X aa' ' <i(^i:T-^MoT'b<t<, Ala, Arg, Cys. Asn, Asp 
, Gin, Glu. Gly, His. lie. Leu, Lys.Met, Phe, Pro 
, Ser, Thr, Trp, T y r ISlW a 1 i: ^ mi>^Tff^hmmi^ o l^t L < tt. ( 
SEQ ID No. 1 1) (D^y'^ h'li^m<7y-7if^ i:^Z/2izmyk^i^m'^-r^ 
RAMP p-e^,J9. i^-ex a a ' Rt/X a a' imCXiiM^X ii X < . Arg. As 
pN Cys. His. Glu. Lys. Gin. Tyr. Thr. Trp. Met. Se 
r. Ala. Phe. Val. I le. Leu;^?^Proct y) m.i>^i!fhMiii!lfzT ^ J 
WiXih <9. Xaa' {iArg. Asp. Cys. His. Glu. Lys. Gin. Ty 
r.Met.Asn.Ala.Pro. :510'T h r. X ^^^m-t-^hM\ti\fzT \ J^X 
Xaa" (iAla. Gin. Glu. His. Met SC^T r p f> ^ 2> ^ t> S 
mitz T ^ y WlX^ >9, Xaa* liTrp. Tyr. Asp. Glu. Lys. Arg. 
Gin. His. Met. Ala. l^XIQ, 1 y J: ^WL^^ii'^h'm^iiifzT^. V ^T-$> . 
Xaa' ' (i:Leu. lie. Trp. Phe. Val. Al a'BuXfQ I y J: 
A^hMimtzT ^ y 19. Xaa' ' tiPhe. II e. Trp. Le uISl^/V a 1 
X ^^^h^-^^-hmm-ifzT < ym.X$>y)s Xaa' ' {iMet. Trp. Tyr. Gin 
. Lys. Hi s. Pro. Se tRVA i gX y)mi£nfzT^ ymx^<0. Xaa'* 
»iGiy. Leu. lie. Val. Ala. Phe. Met. Thr. Ser. Trp 
.Tyr. Gin. Lys.Asn. Glu. His. Asp. RV'A r gX 
i^mi^n^fzT^ ymx$) Xaa' * Ala. Met. Thr. Ser. Trp. T 
yr. Gin. Lys. Asn. Glu. His. Asp^Ri/ArgJ: ^ l^^^Ti^hMif 
iltzT^ y WiX$, 19. Xaa' ' (iPhe. Al a. Met. Ser. Thr. Trp. 
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TyrGln^ Lys> A s n. G I His>Asp;5lt>'ArgJ: ^ hMi£ 
iltzT^ ymx-$) 10. Xaa - * fiAsn. I 1 eRV'L e ^ m^Wii^hMi^iitcT 
5 y »-e* ^9^ Xaa' ' f*Phe> I 1 e. Leu> TrpSC^Va 1 Xi>^i,^i!)>h 

^^m^^'^^m<Dm^^^i^l^tlRAUpp LLx. (seq id no. 12) (^^t- 

Xaa' (is e r. ^ZfP rod: ^ ^^mTb^hMi^iitzT < ymx^y). Xaa* (±L y 
sRV'A s n X i>^&m^^hmiiilfzT ^ ym'C'$>y). X a a* UG 1 y:!aa'A 1 a J: 19 
fiSl-S.^TS^^SJ^tLT^jT ^ y S?T-* 19 , Xaa' ' {±G 1 yRV^A 1 a J: ^^^^Ti-hMif 
iifzT^ ymx-$>^ . Xaa' * liG 1 y5.Ci^L y s J: i9^^^>6^<^>S{f*i;t:T5 y^T' 
*^5,Xaa'MiSer.Ala^Gl u3t?/Tii r <t 'O ^^^T^^hM^^titzT ^ 
-e*> 19 > LTX a a ' ' UK i s . L y s > A r gSU'P h e J: i9 B!(:&S^;&^ tL/c 

^^m<^u^mw.m^u Lxm^±^tn.m'\^K^^^^ k (r am p p p) ^m#-r & r a 
^i^^v^s^Kmrn^um-r^fzibiz. :i^mm%um<Dii >> Km\^^nh<> 

t') rf^yf- K<7)^^H^ffl^:4i:^§§<7)*y v-0-^f4, ±IBOR AMP P^S^^RAM 
PPP^ tzhx.^tK^'^if^ -y \ (SEQ ID No. 9). UM-^if^ 2 (S 
E-Q ID No. 10).^it(SEQ ID No. 1 2 ) *"-f V-ft 

-^tl, Sfe-fer? nt: >A (SEQ ID No. 14).R^PGL' (SEQ ID 
No. 1 5 ) 21C>^S:^P 1 (SEQ ID No. 13)T^>^c 

K^y-7-{i, (SEQ ID No. 1 ) <7>mit^^t 
o-7;fr^:x>K (SEQ ID No. 2) (Dm^'kn^'^ if ^ 2 . (SEQ I 
D No. 6) c7)^3i^i#oP 1 , (SEQ ID No. 7 ) (^Itii^i^o P G L ' . 
^it(SEQ ID No. 8) <7)-t:}'n tr>A<7)j: o^r-fe^ne>. h^V^. 

XPF. ^^=-y. ry^y'yy. y x-r >su^i^*ii<^^®'r4^7'^ K-e 

^y v-XJi'^y^ K^y V- tV^-^mgl^Ji^Tt. g#:Jii5t®ttt?'^V>*^ 
>y >- #^O^^li^-r-2>J£tn:X(4^tfi<?5?S^a<^^iJ,#.$r-^x.^ :2>o 

f7t> ^-n^^tmm^. ^^m^^tmmw. ^-n&m.^mmn^. mn.n^m.^m 

mw. ^-m^^mmmmi^^s ikxf'Mm^j:^^\,z\tu±.x&-<fz^-f^v(Dc^i^T^ 

, -ty t LTffll/^ ibti. -? 

oy^-f^ K<;5CX{iN5^a^lc^7'^ KIS-^^tL/cC y s 0#SP^'^?>^<;), X{i±IB^7' 
K<^L>-fn56^<7)N^5Sli^^^ Kig'&^nT^^Tcti/^M e t X<4 (f) M e t <7)#jjD=Sr 



(26) 
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«ii(SEQ ID No. 3) (iiT-Xaa'. Xaa*. Xaa'. X a a " . X 
aa'", Xaa^', Xaa'", Xaa'', Xaa''. Xaa^'. Xaa"' 
. X a a ' ' RriX a a' Mi. SHIWIU-C^j^oT t J: <.Ala. Arg, Cys. 
Asn. Asp, Gin. Glu, Gly, His. lie. Leu, Lys,Met, 
Phe, Pro, Ser,Thr,Trp, T y t RX/W a 1 7!i-h^i>^7!i^(bMi£ii^ 

ntL< It. Zfiimmm^i. Ala. Arg, Asn, Asp, Gin 
, Glu, Gly. His, lie. Leu. Lys.Met, Phe, Ser, Thr 
, Tr p, Ty r^tfVsi 1 J: ^^W(DT ^ y Wt^^hMiifl^ o ii<OBt L<ii. 
m<7)^y'^ y^y-^-li. (SEQ ID No. 3) ( ^ ^ r X a a Mi P h e , II 
e. Leu, T r pRl/V 2i li()-h^^^-i^hMl^fifzT ^ ymx-^^ . Xaa* {±A s 
n. II eRlf : L e ni^h^&^Tb^hMmifzT ^ yS^-Ci>t9 > X a a' l±. Phe, 
Ala. Met, Ser, Thr, Trp, Tyr, Gin, Lys. Asn, Glu, 
His. As pRZJ^A r g-^-^h^^^-A^hmiffitzT^ym'Ci)^). X a a' (iA 1 a , 
Met, Thr, Ser, Trp, Tyr. Gin, Lys, Asn, Glu, His, 
A s p2lt>*A r g J: ^ l^^h^Ht^hMmifzT < y MX-^y) . X a a ' MiG 1 y. Leu 
. lie. Val. Ala, Phe. Met, Thr, Ser, Trp, Tyr, Gin 
, Lys, Asn, Glu, His, As pRZ/A i g J: ^ ^^^id-^hMiinfzT ^ yM 
X$>y). Xaa' ' {iMet. Trp, Tyr, Gin, Lys. His, Pro, Se 
rS£^'A r gi!)^h^i>mii^hmiiflfzT^ ymxiy^). X a a ' MiP h e , I 1 e, T 
r p, L e uJtO'V a 1 i)^h^^^T!)^hMi£ittzT ^ yWiX^^. X a a " ' JiL e u, 
lie, Trp, Phe, Val, Al aRVG 1 y T!)^h^i>W7!)-hmi£itfzT < yWiX 
$>y). Xaa' Mi Thr, Trp. Tyr, Asp, Glu, Lys. Arg. Gin 
, His, Met. A 1 SiJS^aG 1 y H^h^^^id^ibMiitltzT ^ y mx$> y) . X a a ' 
MiA 1 a, G 1 y, G 1 n, H i s , Me t , l^U^T r p Ji-^h^^^Tb^hmHiitzT < 
ymxi>^. X a a' ' RVX a a' ' filWI I^T^jMoT J: <. Arg, Asp. Cy 
S, His, Glu, Lys. Gin. Tyr. Thr, Trp, Met, Ser. Al 
a, Phe, Val. lie. Le vlRZ/P r o X ^ ^^m-^^-hmiffitzT ^ yMXi, ^ 
,-Xaa'MiCys, Arg, Asp, His, Glu, Lys, Gin, Tyr,M 
e t , Asn. Ala, Pro. Rt/Th r J: ^ ^^m^^hMiiiifzT ^ y MX^^) (O 

iw J: ^Mfifel^W L^tjLttx**-^ =()<7>-e*-2>o ^e^T) i ^ -(?:)— ofip \ x^i>o ^ 

P 1 36«AMP P p-e*SC i: ^-^v^m L;i:o i-'i*^*>. V < t i>-^<D 

mm'mwMKnhm^x^i>it^f^x^:b^t^^^m^\i^M.v.tzo wl< {i> p 

ju)\^ry ^ auT^Tn h.-K9*n h7}?9co=l: n ^^W.WmWM^'^ ^) r LXm^^X^^^X 

^:^ti§^^(imt^mL;^^o ^^m^^tttz. F li)^^m^^^ci>mmy'^y'T- 
^^j^v^mLTtTo V \\t^z->xi\dy t\^xn^^itX\^^i>i3K ^(^mw {W^^xt£-f^iT> 
Si) 'BL^^<0^^mTk<r)m^^^^\<r)5^mtmmx^ho f^^it(Dtztt\,^. ^^^#{i> ico 
^k-^^^r^HP 1 tmt-t^^t KVtzo V- (Lee) [Ant i b a c t e r i 

al Peptides from Pig Intenstinesllsolati 
on of a Mammalian CecropinjProc.Natl.Aca 
d. Sci. (USA), 86. (1989) 9159-9162 #880 
fil^yn-f T--b't;$£i5i:i-;|>fl6<7)^ F-ty-^-ti, :^^mi^'^o R AMP PS?/R A 
UP PP^j:hV^i'm^ (SEQ ID No. 3) (^^"TXaaM XaaM Xaa 
' M Xaa'' RVX a a' ' ?5^^bigtf tt-g.^^/^^ t ^-o{ia^?tiTi/^i)) <r>^ 
■/■f- FSr^-^l-^o BtL<lt. Xaa' ' fiPhe. Ala. His, Lys, Glu 
. Asp, Ser, RU^Ar gX *) ^^mf)^hMi£ntzT ^ ymx$>y). Xaa' ib^T h 



3P 1993-294995 A6 2004.11.25 



r. Asp, His, Ser. Ala, RZ/G 1 u X 19 fiJc^. PtS^ ^iit^ *i/c T ^ y gg-^^ 
'9>Xaa''5{>^'Arg. Lys, His. Gin, Trp, Tyr, Tlir, Ala, 
Leu. lie, Val. Phe, Glu, Asp, RXfU e t X ^ l^i>§^t^hMiffi 
tzT^ ym.'C$>n . X a a' ' ^^Ai g, Lys, Asn. His. Gin. Trp. T 
yr, Ser, Thr, Pro, Cys, Ala. Gly. Glu. Asp. RUM e t 
X^^i>Wi!>^(bmtffifcT^ym'C^ns -et-CXa a' ' e r. Pro. Leu. 
Cys, Val. lie. RZfT r p J: iQ ^^^^-^hMHiXtiT ^ 7 8?-^* So 

it(SEQ ID No. 3) (iCix-Xaa*. Xaa'. Xaa', Xaa*. Xa 
a'". Xaa'^, Xaa^''. Xaa^'. Xaa^*. Xaa='. Xaa'^. 
Xa a' ' . RtFX a a' ' (±[WI DT-<b^oT <b J: <^Ala, Arg. Asn, Asp 
, Cys. Gin. Crlu. Gly, His, lie. Leu. Lys. Met. Ph 
e. Pro, Ser, Thr. Trp, Tyr. RXfV a 1 X ^ ^^^ii^-hMitid^h) ^ 

^l§B^<7)sij(7)ffintii&i/^, ^y v-:^ 0^-^-7°^ K-t y -7- li, NXtic^sssj-m-e^-cT^c 

^ K{i-oo#^3^3SC y s "t^tf tmi~^'^r\^^^(Dr-$>:ho ^<DX^ K<7)^nl{i 
.«it(SEQ ID No. 1) (ii-el^S? Icii-^JL^aSH i s {iC y s T'Si^ 
^tLTv^S) Xfifllit (S EQ ID No. 2) («1 7 <7)H i s {±A r g 

^$fl. i~m'^^hfi^ S e r (iC y s T-Si^ $ tLT ) co^^f- KT-*)So * 

^0^(7)Ji<^®(ii3tt-?)^y -^-Ji, -7*-^ r^^^it'fL^tllclIlJg^it-f, PK -tiJ^nt: 
>A, PGL' 'it-^LC^VXtiiS&cT^R AMP P Pco J: ^ jSriitB-r^^y^ K(iC y s 
*#tfi t:i<>«-e#&o ■r^:*^*,, /ctx-ff. :*:|il^0^y-7-{i, (SEQ ID 

No. 10) (::z'c^(Dm3^<D^WKm^Mhii^u e t itc y sx-m^^nx^^:h 

) ^^o^T'-f- K^a-g-rSo KfiS /c. #;!jD7t>5C y s T-'5ri/>K&>)TNXf±C 

^Rv'mmmm^.WKn-r^^<D^Mn^^mx^^o ^<dx n ^£^m^(D^m<r>-<^ 

:*i|&5g<7)AMP p. AMP PP. RAMP p. R AM P P P V n'^ FSr"^ 

MagaininslSequence Factors Relative to I 
ncreased Antimicrobial Activity and Deer 
eased Hemolytic ActivityJPeptide Res. 1. ( 
1 9 8 8). 8 1 - 8 6#M„ :LiLh^-f^ Y<DT< F<k{±. -1&.K^<D^^mn^^m 

K{±, -J.:JL±c7)^7"^ K-»^7*^j:^-7 hXfi^7*f- K-ty -7-, RZf 

^4^ >; n'^y-f- Kti. -^t?-^ K^-^lc J: jt^l^Xfi:/ 'J y v-fb^^-^ao^/X 
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xfm KU^mmmwmwM j-M l t , mist s ^ y v - 1 x a ^ *i Jiu ± icTtttT- 

J/^-X i: 4>-o<^^-(7)^7°-f- F^y-7-;6MS EQ ID No. 1), (SEQ I 
D No. 2)X{i(SEQ ID No. 3). (SEQ ID No. &) <Di^%h 

■^mm(Dm\^^m^£m.^~mmt. mm iSEQ id n o. ) (s e q id 

No. 6) ^n^^-:^'^Y<r>^fi-^(:>W^:itii^x-^^o JtTi^<D^ni^. ^^m^\t. Pi 
l<.m(Tymsm.<Tym:.. amp P P t LT^ffl-e$>;i>^ t ?-^v>tB Lt^^o Pi{i^/j. ^y 

?*iTv^&o ^oT. /^x h^--^<r>w6omm.w\z.i^\^x^'^x%y)ii--^mi^^m^^^ 
■f-F^jiw-r^o #^>tL^:t 'J =f^y^ F^^Tt:. s^^#T^ ;g>ffl!^#'r4^^-ro 

^ll^<7)'ftfe<7)#(c$jf ^ L^>MS3*#{iTie*^^-rSo (SEQ id No. 2)- 
(SEQ id No. 2) ; (SEQ ID No. 1) - (SEQ ID No. 1 
);(SEQ id No. 1) - (SEQ ID No. 2)***; (SEQ ID 

No. 1)- (SEQ ID No. 3)****:Met-(SEQ ID No. 
1)-(SEQ ID No. l)***;Met-(SEQ ID No. 3)-(S 
EQ ID No. 3)****:Met-(SEQ ID No. 6) - (SEQ I 
D No. 1)***; (SEQ ID No. 3) - (SEQ ID No. 7)** 
*;Met-(SEQ ID No. 1)-(SEQ ID No. 9) ; (SEQ I 
D No. 6) - (SEQ ID No. 3)****: (SEQ ID No. 10) 
-(SEQ ID No. 3)****;Met-(SEQ ID No. 7)-(SE 
Q ID No. 3)****: (SEQ ID No. 3)****- (SEQ ID 
No. 1) :SC^Met- (SEQ ID No. 3)****-(SEQ ID N 
0. 6) o ^:iT-* * * (i. #^?tLS^y^ F^ y •7-:65JSm^>&^?ti^ ^Cl ^-'^ 
L. m'm.^^^^-f^y^^'-^-iim'^^nM^^^^hii'^Xh. ^^oXa 

a' ^iPhe^ Xaa* JiLeu Xi> Xaa^ tiHi s. Lys, Phe^ SerS 
O^A r g J; Xaa* JiSer. Hi s. Thr. Al a:5lO=~G 1 u 

■h-^hiii^'^ii^hmm^. X a a ' " {±G 1 y;SC/L y s 75*<b ^^^Ti^^b^ff X a a ' 
' (±L y s > X a a ' ' {iP h r "C^) 19 . X a a ' ' iiG 1 v'BLlfh 1 a i ^m.^m-h-h 
Sti'it. X a a 1 8 {iO 1 yJaO^A. 1 a «t i9fi)cS^^^f>S{f*L. x a a 1 9 {±G 1 u . 
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X a a ' ' (±M e t -e* 19 ^ X a a ' ' it As nRU^L y s i ^ ^^^Tb-hMiiiH. X a 
a' ' {iS e r Sy'P r 0 J: i9^S^3$^<bSfm^«it^itocit ^^-fo [D e s (G 
ly 1, lie 2)]Mag 2, [Des(Gly 1. lie 2) ] . A 
rg 7, Glu 8, Pro 23]Magl, [Des(Lys 22, Ser 

2 3) ] Mag iRrj:iiih(Dmmi^^'^^r^. ±m'^y7-<Dm-j^t/mikm^x 

Jl;t U n'^y-?^ K#l:#c^mi(iTieo4>(7)T^^,^o (SEQ ID No. 1) - (SE 
Q ID No. 1)-(SEQ ID No. 1) : (SEQ ID No. 1)4; 
(SEQ ID No. 2) 6: (SEQ ID No. 2) - (SEQ ID No. 
2) - (SEQ ID No. 2) ; (SEQ ID No. 2) - (SEQ ID N 
0. 1)-(SEQ ID No. 1)***; (SEQ ID No. 1)-C(SE 
Q ID No. 2)3 4- (SEQ ID No. 3)****;and(SEQ I 
D No. 7) - (SEQ ID No. 1) - (SEQ ID No. 9)***;Cl 

rv yi^^iitz^V :f^-f^h'X-$)^o C: a 'J y v ? *i ;t 9 ■7> K (± . * U 3* 

t — oco^— <^^y-^ F^y •7-c7)C5fc;SB(i. y v<7?N5^S5t^S^t^^y^ F 
>|g#?*L. -7 v<^C5|^3ffii{iJ:fB/^X t »b-oo^-<7)^-:/f- F^y -7 ~<7)N5|c3Sl^iS 
^t(^-^-7*f- F^-^? *l-C\/^-g>o ^l'btL-g>1tit{±, (SEQ ID No. 2)-yj-7 
V- (SEQ ID No. 2 ) (7)^it«-^o-«#(7)r'; V? tlTt^i- 'J 3-^7"^ F<t 

X$>^. iCi-c r-J it:^§tmi^Vtoyv y'>'it^-:^^VX^:ho 

oH«#T'^,-?>o i^Lmik (SEQ ID No. 1) ^ito^ -/^ F* y -7 

^5&5^<7)C^^^:f|-L-C. ±5E<7)r'; ^;'-:^'?tL;t^«#:ici3i^Tt^2(7)-7;^;V 2<DC 
*i^l::B^#*?tL-& V rf^T'^ Ffifllit (S E Q ID No. 2) — 

r'Jyv- (SEQ ID No. ) - (SEQ ID No. 1) ^W^X$>^no L 

H»#(7)r'J v?*Lfj:t =f^:/f- Ffi (SEQ ID No. 2) -y)y->\ - ( 
SEQ ID No. 2 -y; '7 - (S EQ ID No. 1) $-^o-c^>-5) -9 o ^ 
'Jyv: <!: -7''; y {i. fel D-e4jMoT J: t^o 

^mm^K i5\^^x y V y~jt\^^'omMii. ^ »; Ff*i<7)~oco'^7'-f- F-9-r^- y 

-yli. NS.t^"C5^3S^^*,. tJ&oT-UfflcT^^y^ F*g'^m:oT^7'f- F-'^-y^-'y hco 
^■I*)+BS<'^ffl4'1£jl-e|!-g, 'b<7)-e^:tt*i{f'5j^^^^o S/c. 7*'J v ? ti/c 
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M-f ^AMP p Mcjt-<) ?A^To ^<Dmm<^mm<^~^zii. m. 

(SEQ ID No. 2)-(SEQ ID No. 2){i. ^tbhtzt^n^^-^ 

>^<7)^)i>tE^:6^'SH*tJ 1 0 ;t > i^x ho- J; ^jj^t L < (±2v>H*tj7 ;t > h 
n - ^tSlpfcl 4j ;t f> $ *t & i t 'g- *i5^-r ^ o 

fzo W. ijyzya. (Kabsch) i:C. -»f>^'- (Sander) , TDict ion 
ary of protein secondary structurelpatte 
rn recognitionof hydrogen — bonded and geo 
metrical figuresjBiopolymers 22. (1983), 2 
5 7 7 - 2 6 3 7 *3 J: O'R. A>^+r^-Y (Muthusamy) <i: P . K. 7Kj?7.75-f 
(Ponnuswamy), fVariatlion of amino acidpr 
operties in protein secondary structures 
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, alpha — helices and beta-strandsj. Int. J. P 
eptide Protein Res. 38. (1990).378-395$r, Xm 

3|s:|&B^<7)ftf t tv^r'J vO-ofi, (SEQ ID No. 5 (*:i-(?Xaa = ~Xa 
a' (i^i^ZH. Ala>Arg. Asn^ Asp^ Cys> Gin. GIu, Gly> P 
ro, Ser. Thr> Ty i :^V'W a 1 J: ^ ^^^i!)-hMiR.^ ti^) (Omi^^^^o # 
izii^t yVii. X & a' i}^G I y. Xa a' t^G I y. X a a ' *-'S e r , X a 

a ' 5?)^'S e r . X a a ' ^^G 1 y<Dii<D. Xi±X a a ' ~X a a* i^mXT^ yMG 1 y 
'C^^i><Dl^$>^o 5 0(7)T ^ y SES--^tfflfe<7)02 L^^rU .V (SEQ ID N 

0. 5) (CiCl-eXaa'^^Gly. Xaa* t^A r X a a ' 3<>«A r g . X a a * 

P r 0 > X a a ' :*^G I y-e^>^) <^«it^|f Oe G 1 y Kmif^) y v "C & -5> . 
■mm'PX-y U^iyy')Vx:^^^ t^m^ii:ho ^j:'tf^j:h. G 1 y ffl!]«I^55'{is ^V^r^^^ 

v<r>^h-A^<r>m y) 0 ^tztz^TL^^tLWm\i~m\fx. ^i- kcd^^^ K^r^- 

1 yifflil^^^fi^ ^^^J:'^y'7~mms.i'i^m^1^mLo ^Am^^Ximn^rV yz^<r) 

^tir^i^rr-jXA CW. ^^lya-^ZfC. CBiopolymers 22(1 

984) 2577-2637;j.Garnier et al..J.Mol.Bio 

1. 120 (1978) 97-120;;^ a'P. Y. Chou & G. D. Fasma 
n. Biochemistry. 13 (1974) 211-222 #88] k X ^iBB ? K 

vfi. ^-ox^^^mi^t-oxpf-^x^hx-^^^o y ^y-^n/z^y^ vmm'Dt^t L 
v>ea|{i (ci*i^nK^$tL^>/>*5) . 1 - 5<50T5 y m$'#tfTie<7)<b<7)-e^b&o Ser 

-Ser-Gly-Gly. Ser-Ser-Gly-Gly-Gly. Ser-Gly 

-Gly-Ser, Ser-Gly-Ser-Gly Gly> Gly-Gly-Gl 

y-Gly-Ser. Gly. Gly-Gly^fo 

*^-i>>6^ ii^v> (B. L. Sibanda:5.y=~J. M. Thornton. 

Nature. 316, (1985). 170-174; ^O^'J . S. Richards 
o nS?>^D. C. Richardson, m^^. ^#hb) ^ 

mm^. ^—T^jmr'} y-yfzt^if-^(7:)in.Mn^y'i-h^^y'7~cofn^<7)-/v yvt 

%W^X^m^£i~ •9fi>/^-7''; .y vo^fi; ^ 'J y ^ T^i^^^y^ Y^-y \ tzt7L\tyy 

yy.:f^ >y9ym&M<^mmn k^-t ;p-yx{±'ftfi<7)7 1-^ v7';w^g-^^y^ km^ 
^fflmnKy-f>^i^ ^sii-i-i^^ ^mmmx^^^->-i^'f-)i^xiim&^m&tLxm^^^ 

o K. ^^i'-^ — (V e r n e r ) RZ/G. v -r .y '7 ( S c h a t z ) , [Protein 

Translocation Across MennbranesJ Science 
241. (1988). 1307-1313:L. Gierasch. fSignal 
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SequencesJBiochemishy 28, (1989), 924—930; 
RZfv an H e i j i n e . MUS. #Ha^ 

^^K^hflX\^^i,^ < 17)^(7) 4 tzt^ii {SEQ ID No. 

16)X{i(SEQ ID No. 1 7 ) (T^m^^n^^y"^ Vt^$>^ o 
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j p . 4 8 m.^ 134-139) (SEQ ID No. 18)X{iBacill 
us stearothermophilus thermolysin (7)— 1 
88^203) (SEQID No. 1 9 ) ^i^* So :t V rT^^f- K^-fl^^ 

■th\z^\,^X-y') y V tLX^m-^^^ ^ i>'i&<D^%^ ;<if)\^'-'f{t. J. F. U-vVX 
^-JkVD. G. n-X (J. F, Leazczynski &?/G. D.Rose), " 
Loops in Globular Proteins: A NovelCatego 
ry of Secondary Structure, "Science 234, ( 
1986), 849-855 (^IWI^g? ^tTV^^o :$:^^(7):t n'^^f- KT-ffl 6 tL-g, t 

^m^K'^y^^y"^) -J 'J tLxm^^i i>m<Dy v^r)vtj:^m^-f^ fzt^ii (s 

E Q ID N o . 2 3 ) <^mM'^:^^^y'^ h^X^^ho J. S. ^^-X hy (Hus 
ton)^>> rProtein Engineeringof Antibody Bi 
nding Sites .'Recovery of Specific Activit 
y in an Anti— digoxin single — chain Fv ana 
log produced in Escherichia coliJProc.Na 
tl.Acad. Sci., (USA) 85, (1988), 5879-843 #880 

;^ha-A, cfc »9$f S L< (i*tJ7:t>^^;^ h n-Ai*]ti5:'^S< i ty^j^-C^So J. S. 
Uf--v-FV> (Richardson), "The anatomy and tax 
onomy of protein structure. "Adv. Protein 
Chem. 34, (1981). 167-33 9 RZ/ J . S. 'J KV > t D. C. 

^)^^ - VV>^ "Principles and Patterns of prot 
ein conformation," in Prediction of Prote 
inStructure and the Principles of Protei 
n Conformat ion (G. D. y r ;PlenumPress. N 

e w York, NY) , pp. 1-98 (1989) ±U^^ < ^f)^<r>mm^i^^tz 

? y®<^J: 9 l^^^ <-C^ct:i/^. t:i^U> ct ^)^^^ L < t*'; v {i^ 1 2 0 or 

^^m<r>Ut L^^^Mil^ilC^V^T. r-; Aia.Arg,Asn^Asp^C 
ys, Gln^ Glu^ Gly. His. lie. Leu. Lys.Met. Phe> P 
ro. Ser. Thr. Trp. Ty r a I Ti^h^^^Ji^hM^X^ t-^^X^ ^ 

*l&0JcDc:co®-eco J: y)^t Lv^^ii^^ii^^^T. -y vtiA 1 a > A r g, . As 
n.Asp. Glri. Glu. Gly. His. lie. Leu. Lys.Met. Ph 
e. Ser> Thr. Trp. Tyr. and ValJ: i9fiE2>^3&^f)S»f tl/::— 0(^T 
^ymHi^h^io :^^mxm^1i!-tL<ii-/') yi^'it. Gly. A 1 a Xfi S e r "C*;?, 

O 

ilhy) y'JXm\^^hti^T^ ymit. Ala. Arg. Asn. Asp> Cys. Gl 
n. Glu. Gly. His. lie. Leu. Lys.Met. Phe. Pro. Se 
r. Thr. Trp. Tyr;R?/Val 7!)^h^&^:d''hMi£fl^ d tt^X^ <t "9*?^ 
L< fi. r ^ yWHi^ Ala. ArS. Asn. Asp. Cys. Gin. Glu. Gl 
y. His. Lys. Pro. Ser. Thr. Ty i JSlZ^V Si 1 H^h^^mH^hmiiit 

^^m<^^tL^^f')yVit. (SEQ ID No. 4) (^^T'Xaa' - X a a ' 
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vfi^ X a a ' ^^G I S e r . As nXliL ys>Xaa';6^'Gly. Lys^As 
p> A 1 aX(iA r X a a ' j&^'G 1 y . G 1 u. T h r Xti S e r . X a a ' iJ^G I 
y. G I u^ P r oXtiS e r "C^)* <><7)«"a-^i-^o — Jy.±(^C y s ySe^-^tf^ 
•J 5^ v^^^ ti9 2 ~ 4 COT^ y S^;E?<7)^'; -;' vfi, 7t t £ ti'^- ^ ^ - > 
-r-S'^y^ K/>:tx.<f> Gly-Gly. Ser-Lys. Ser-Gly, Asn-L 
ys-Gl u-Gl u> S?>'Ser-Asp-Gl y-Pro> Ki: (^Z/K^(D^7'^ h\ 
fct e r - S e r . Gly-Arg-Ser, Ala-Lys-Ala. Lys- 

Al a-Thr-Gl u, ^tfG ly-Arg-Ser-Ser ^^^i-^o 
2 ~ 5 y ^-^tf'ft&<7)rV -7 vJiA 1 a. A r g. A s n. Asp. C y s . 

Glnx GIu, Gly. His. lie. Leu. Lys.Met. Fhe. Pro. 
Ser. Thr. Trp. Tyr. Rt/V a 1 X ^ ^^U^^hMliityzT ^ yMJ: *)m^ 
'b<7)-e2bSo X^tl-tL<li. ymt. Ala.Arg.Asn.Asp. C 
ys. Gin. Glu. Gly. His. Lys. Pro, Ser. Thr. Tyr,:S. 
CFV a 1 J: ^^^Tb^hMitii^o 

*I^B^<75$f t H.>'tec7)r'; -7 vfi. (SEQ id No. 5) (Cl^-^^X a a = ~X a 

iCiSU^T. CIO 5M:^'J y vti. Gly.Ala.His.Lys.Ser.Ar g:&?>* 
P r 0 i V)^-5.p25^A,;Siftt. fllit (S E Q ID No. 5 ) t Lv>3^'; v 

(i, Xaa'~Xaa*:*^Gly T^^h i>cr>'C$>i>o 

(SEQ ID No. 1) - (SEQ ID No. 5)-(SEQ ID No. 1 
) : (SEQ. ID No. 2) - (SEQ ID No. 5) - (SEQ ID No 
. 2) ; (SEQ ID No. 1) - (SEQ ID No. 5) - (SEQ ID 
No. 20)***; (SEQ ID No. 1) -Ala - (SEQ ID No. 3 
)****: (SEQ ID No. 1)- (Gly) 3 - (SEQ ID No. 3) 
****:(SEQ ID No. 3)-(SEQ ID No. 4)-(SEQ ID 
No. 3)****; (SEQ ID No. 3)-Cys-Gly-Gly-(SE 
Q ID No. 3)****; (SEQ ID No. 3)-Gly-Gly-Gly 
-(SEQ ID No. 1) ; (SEQ ID No. 1)-(SEQ ID No. 
5-) - (SEQ ID No. 1)-(SEQ ID No. 1)-(SEQ ID N 
0. 7) ***; (SEQ ID No. 3) - (SEQ ID No. 5) - (SEQ 
ID No. 3) - (SEQ ID No. 5) - (SEQ ID No. 3) *** 
*;(SEQ ID No. 3) -Gly- (SEQ ID No. 3) -Gly- (S 
EQ ID No. 3)****: (SEQ ID No. 3) - Gly- (SEQ I 
D No. 3) - (SEQ ID No. 5)-(SEQ ID No. 3)****; 
and (SEQ ID No. 20)-(SEQ ID No. 4) - (SEQ ID 
No. 9) - (SEQ ID No. 3) ****, Z ^X " * * *" Rt/ " * * * *" 
li^^tmCMm^k^i^. (SEQ ID No. 5 ) X a a ' ~ X a a Mi. (S 
EQ ID No. 4)(7)Xaa'~Xaa* tmmi^. ^^G 1 yT^b^o 

^-m&cxiin^^ummi^i^m^^^) . xii!W^<7)^-y^ h'K^itt^m^<DiJxii 
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*>5r;iSN*^G 1 y l3#^?*L/>t-/^ K|§#;?n7tC y s ^Wi-S. (SEQ ID N 

o. 1) <7>^igc7)-o<7)--:7'^ K;$^f5ff Jbn;t-«:#T^^);5>o =lo<7)N5^5S5C y s (i. 

(SEQ ID No. 3) ClCl-eXaa' P h e ^ X a a * iiLeu, Xaa' (± 
His. Xaa' {^Ser, Xaa' ° }iGly> Xaa' ' {iLys> Xaa" ' tiP 
he, Xaa' ' JiGly, Xaa" * iiCly. Xaa' ' {iOlu, Xaa' " \tU 
et, Xaa' * (iLys^LTXaa' ' (iCysT^*^) <7)^it$-^o-o<7)^y^ 

(SEQ ID No. 3) (:i^-CC5^Sgr5 ySE (ii'^{iS e r ) 7&^C y s 

^)>9. ^LT^-X t o<^f||-0^7°^ F*y7-{±, (S EQ ID No 

. 2) (i^-CC y s li-€-<7)C^i^S e r IC'-s-^^ Ki^-g-$nT</>-g>) <^=^it?rito/^;7' 
^ Ko^-3^^C*3^#in^^^^T-ab 19 ^ 'S>o -r-Si:, v7.;V7'f m-^fi. -o<7)C* 

v>o ^^^:x.f^^ (SEQ ID No. 3 ) ^.oC3^!^T ^ ^ ®5-C y s S 

3^?ti/i»-60^-7'-^ KSC^'N^j^l:i#*?ti;tC y s ^^o (S EQ ID No. 1 
) (Dm-<r>^^^V\t. ^y7.)Vy^ Filiate J: 19 ifS-^^tLT. iTfi^*:;*- :f ^ K$-f^ 
fig-e^^o ^:<^:t 'J K{±, Ifit (S EQ ID N o . 3 ) - S - S - C y s - 

(SEQ ID No. l)^^-e(SEQ ID No. 3)tiov>TXaa'-Ph 
e, Xaa*-Leu, Xaa' -His, Xaa' - Ser, Xaa'" - Gly, X 
aa' ' - Lys, Xaa' ' - Phe, Xaa' ' -Gly, Xaa' * -Gly, X 
a-a''-Glu, Xaa"' -Met, Xaa''-:Lys, St>'X a a ' ' -C y 
s , $rif o-e^)^> -9 o 

U n'^y^ F<^enjt tT{±, TIEjis^tf titilS^ v>o 

HO- (SEQ ID NO. 2 0) * -C y s -S-S-C y s - (SEQ ID N 
0. 2 0) -OH : 

H2 N- (SEQ ID NO. 2 0) -C y s -S-S-C y s - (SEQ ID N 
0. 2 0) • -NH2 ; 

H2N-Met-(SEQ ID NO. 9)-Cys-S-S-Cys-(SEQ I 
D NO. 1 ) -OH; 

H2N-Met-(SEQ ID NO. 2 0 ) - C y s - S - S - C y s - ( S E Q 
I D NO. 2 0) -OH ; 

H2N-Met-(SEQ ID NO. 20) - (SEQ ID N0-5)-Cys 
-S-S-Cys- (SEQ ID NO. 20) -OH; 

H2N-Met-(SEQ ID NO. 20) 4 - (SEQ ID N0-1)-Cy 
s-S-S-Cys- (SEQ ID NO. 2) -OH; 

H2N-(SEQ ID NO. 20) 4 - (SEQ ID NO. 9)-Cys-S- 
S-Cys-(SEQ ID NO. 10)-OH; 
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H2 N- (SEQ ID NO. 1)-(SEQ ID NO. 15)-(SEQ ID 
NO. 3)-Cys-S-S-Cys-(SEQ ID NO. 9) - (SEQ ID 
NO. 5) - (SEQ ID NO. 20) -OH. 

±m<r>J:^K, r-J li^-T"^ Klg-g-^-^L, r-S-S-J iii^^:^)i^y^ Kig^Sr^L 

\ttt:. mC^i^C y ^ij^^-f'i- K^-^JiJ: y)^<D^-f^ K{cM{;:ie-^-r;s>wrti'r4$r^-r 

3i)S^y^ K-^y v--e^;i>) , tti{i^-< tii-^<Dm<D^y^v^y'7-±^z^titi>c 
^i>o 'e<7)<t ^^^i- ^(DMli. t <>— 0(7)^— (7)^y^ K^y (S E 
Q ID No. 1) ^3#o^y>f-K<7>#-^^C5^ajS#JllS^«#:-e$>l9> jJ-o/^X t t 
-o<7)^-<7)^:/^ K^y-T-^^/s^it (S EQ ID No. 2 ) K<7?#-?^S 

u^t^mmmi^x^ i). Ti^^tztA. umik (seq id n o . e) <7^i>d -^<r>^ 

(SEQ ID NO. 1) Cys-S-S-Gys-(SEa ID NO. 2) 

I 

(ssa ID NO. 6) 

(^>rT- r-J ji^y°-f- FJg'^^^L. r-S-S-J vm^'km-To 

(SEQ ID NO. 1)-Cyi-S-S- Cys- (sea 10 NO. 2)" 

I 

(SEO ID NO. 4) 

ClCiTfN Ty;3"J^i5'{±, K^^itfz^y^ V (ic^anj-etiC y s <^m-^&C*^#iII 
$r«fo(SEQ ID No. 2) <7)K^m) ^^L. r- J fi^ ^-^ K*g^=^^ U r 
-S-S-J lti/7.)vy^ F^^^^-to 

^l^mxC y s liJ: i9fil^?tl7^^4'X 'b-oco^ y -7- ^fflv^^o tJ£oT, #^-7"^ F 
•ty v-cTJi^igB^^S'F^T'-^y-f- F?r r^lSJ -r^^tt'-x^^^ fzt^ii. ^^•/}^&W2 
2-eC y s Hi ^m^^^tz m^. iiLWX a a ' ' rii#c?)A s n y s t 
^^comit (SEQ ID No. 2) $-^>frito-o<7)^y^ F^y ■7-;6«v>?.Jl'7'f 
F*g-^?tL^ So ^S»/Mi> — o<^i*i*|S6<jjiC y sfiJ^^ttT^r^T'^ F^y -r-fi, ±i$ 
LTtNXfiC^i^C y s y H vy; 7 ^ F^-^tcj: i9iI*S?ti^ So -e^Di ^ 
U =r-?7'-^ F<^«a|{±. fliii (S EQ ID No. 2)-Cys (i-'Srfe*,, -7;^r^^> 

2(D^~n&c^i^'fiMWM'f^) ^^^m—<7>^y'^ y ^-:&v'm^ (SEQ id 

No. 2) (•rCTfjtx.Jf. -ffimxa a' ' <7)A s n{±C y s-emi^^tiTi/>S) ^ 
#o^-o^y v-<;>vy.;uy ^ F^^^^-TS ji*S$-^tfo -fSt, y {i 

, -o<^C y s y ®e(^Mtcif^^?tL/cv:^;V'7'f F^-^H i i9S^?tiSo 

■Jn'-iy^Fi^-f^SCt^). *IIB^tit^«/>^fiJT'^So IP*.. ;L-<bA«\ 'ftii (SEQ 
ID No. 3)-S-S-Cys-(SEQ ID No. 4) - (SEQ ID N 
0.2) C-l^-CMSEQ ID No. 3)4'<7)Xaa'JiPhe.XaaMiLeu 
. Xaa' JiHis. Xaa* {±Cys> Xaa' " {±Gly, Xaa' ' {iLys, X 
aa' ' {iPhe> Xaa' ' (iGl y. Xaa' ' {±G1 y. Xaa' ' liG I Us X 
a a ' ' f±Me t , Xaa' ' (i L y s-eUTX a a ' ^ liS e tX$>^. ^LX (S E 
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Q ID No. 4)<7>Xaa'~Xaa' li^^ G 1 yT^^i)] ^W^t V =r^-7"f- F 

, m~<n>^y'^-\z^m'^fltz. 5o<7)G 1 y S-^tf^V y 3^*L;5:N5|c3fi&C y s 

^mTt\t:^<Dm^X-^i>o (SEQ ID No. 2)-(SEQ ID No. 5) 
-C y s-S-S-C y s - (SEQ ID No. 5)-(SEQ ID No. 3) 
X{i(SEQ ID No. 2)-Ala-Cys-S-S-Cys-Gly-(SEQ 
ID N 0 . 2 ) * 

^iSt^^/i'X i 4>*M±^^oiiv>^<t ^I^^LTto S^*.^ T'^irx.Jf. ^ii (SEQ ID 
No. 2) (iCl-C^ii-BS (7)S e r JiG 1 u-CSJ^^iiLTv^-&) =gr3f F{i, v 

2 tJt-cT. nmmwMMm^'-n\.)twitfym'\±ti:t txi>:k>o Ltj^l. i^fpii^ 

^mM<oz.<DmKiiif^ mmnm^^ it. - o <7) p <omwi m^nt xitmmi^nx^ , 
n<D^<Dmw.i^iznLxitmQ^i&m^^'j^-< t ii-^(Dm—<oirLm'\^^-f^ h\ :&t/±m 

:i^<7>mmi^<^mzMLxitm6^:^m^x^i>^p< t ii-^<r>m=-<DtA.m^^:f^ 

ti^zf^Vii. m^'^UmzMLXm±X^^£^mii^j:^'o Lji-L. ±iB(7)^- < t t — o 

«9, ^-x t ii--D(Dm^(r>im'\^^-f^ h'mmmwMmwiznLxitmmmnx$>^ , 

'S.^r^o (SEQ ID No. 6) ; (SEQ ID No. 3) d^-CXaa* \t 
Phe^ Xaa* JiLeu. Xaa' (iHi s, Xaa* {iSer. Xaa' " {iLys 

> Xaa' ' {iLys> Xaa' 'tiPhe. Xaa' ' {iAla. Xaa' ' {iAla 
, Xaa^'lille, Xaa'MiMet, X. aa'MiAsn.^LTXaa'" 
tiS e iX^^ ; (SEQ ID No. 3) Z.^XX3. a' fiA s n. Xa a* JiL e 
u, Xaa^ (iHi s> Xaa" tiSer. Xaa' ° fiLys, Xaa' ' {±:Lys 

> Xaa' MiPhe> Xaa' ' tiAla^ Xaa' * {±Ala^ Xaa' ' (ill e 

> Xaa' ' (iMe t > Xaa' ' {±A s n, ^LTX a a ' ' (i S e r -e*, 19 . N^feSgg 
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G 1 y J-^T'^ K^-^?tl7tM e t : (SEQ ID No. 2) K^y'^ 

^iltz (SEQ ID No. 2) ; (SEQ ID No. 5 ) <7)r U vtc^T'f- K 
m^^iLfz (SEQ ID No. 2)> Cd-crU yvfifilig (SEQ ID No. 
2) <7)sy<7)-tyf^ ; (SEQ ID No. 3 ) , C: CiT'X a a Mi 

Phe^ Xaa* JiLeu. Xaa' liHi s^ Xaa* liSer. Xaa' " {iLys 
, S e r * ' *i : L y s. Xa a' ' fiPh e> Xa a' ' <±A 1 a^ Xa a' * tiA 1 
a^Xaa''^iGlu^Xaa'' tiu e t . X a a* ' {i A s n LT X a a ' ' fi 
S e rT^$)& ; KIS^? a7tN5|c]lg|M e t ^MK^tfW.±-^jl^^tzAMPP 

±fEi!'X i: <7)||-<7)in:||tt^7'f^ Kti, (SEQ ID No. 1). (SEQ I 
D No. 2) , N3Kj^G 1 y H-^T'f- K^-^$ti./cMe t ^r#o (S EQ ID No 
. 2 ) . 1 (DM e t i}m<t^ilX\^^^ (SEQ ID No. 2). •EAg2 1 <7)M 

e t ;^i^'l^*?tLTi/^.i> (S EQ ID No. 1 ) . N^^ffi G 1 y ^^^g^* ? n^^^oiAj 2 
<0I 1 e;6^'Me t "CM ^>ftx. ^ tLTv^ :g> (SEQ ID No. 2), ^Wl 0<DLy s 
^^H i s -CS§ftx.<bnTV>^ (SEQ ID No. 2). -fiiS 1 1 <7) L y s 7&^H i s 
-Cfi^^^ f^ttT</^^(SEQ ID No. 2). ^W. 1 0:^0^1 1 cD : L y s ^^^-^ 
Hi sSO'H i s ■eg§ftx.t>x."Cu^& (SEQ ID No. 2). ^US^DS e r if}^ 
Th rX\ fiiftx-^jtirv^^ (SEQ ID No.2)^ 8 <^ S e r :b^A I a 
M^^^hii-Cv^iy (SEQ ID No. 2). ^Wi7 <DE i s :6^P h eTS^^x.*^ 
tLTv^^ (SEQ ID No. 2) . ^>5'^Zg2 2^0=2 3(^A s nSC^S e r 
?*LTv>& (SEQ ID No. 2). 1 0(DG ] y^&^H i s ftx. *IT v> 

'&(SEQ ID No. 1). N^SSG 1 ytm^^itr\^^:b (SEQ ID No. 
2) . N^^G 1 yRZ/Um2(D I I e :6^'|^* $i tiT (SEQ ID No. 2). 
N^SSSG 1 y;5lO'^A*2(7) 1 1 e^«|5^*$*lTi/i^ (S E Q ID No. 1 ) , N*SS 
G 1 y*sB^*?tLTv^S (SEQ ID No. 1) . IJ^mG I y {z^^^ h'j^^^ it 
tiM e t ^^-r^ {SEQ ID No. 1) > C*^S e r tiTv^;|> ( S E Q 

ID No. 1) . CM^S e rRV^m.2 2<DL y s-/}m^^Kr\^^^ (SEQ I 
D N 6. 1 ) , 2<7>A s nij^G 1 y -eM # ftx. ^ :S, (SEQ ID No 

. 2) ^ C*3^S e r^m^^fl. ^W7 <DU i s^^A r g "Cg § ftx. 8 <7) S 

e-r :^)^'G 1 uT-fig'ftx.^n, 7^^oN5^G 1 y tc^-^*^ K^-^^ tiT^iM e t ^^^-f-g) ( 
SEQ ID No. 1) . Rt/&m.7 <Dli i sib^A r g-^m^^^hii. '^mS(DS e 
r*5G 1 u-CSi35^x.e>n. -{£^2 3 <7) S e r*^P r o r^W^i^^ hfl. 75^oN5^3SG 1 
y H-^^yf- K^-^? ttTtM e t '^^-r-i> (S E Q ID No. 1) (■oil9((SEQ 

ID No. 2 0) ^^h^^^^^hM^^it^ 

MP p p tm^-^^^ii^ zt7>)^-^^. ^(T)^^ \tm(DU(DmmmwMMM^^n Lxim^ 

(SEQ ID NO. 6) y°yx (SEQ ID NO. 1) ; (SEQ ID NO 
. 6) ^9;^ (SEQ ID NO. 10) : (SEQ ID NO. 6) :fyy.Met 
- (SEQ ID NO. 3) iCl-e (SEQ ID NO. 3) tCO(.>TXaa' ti P 
he> Xaa* {iLeu> XaaMiArg, Xaa' ^iGIu^ Xaa' " {±Gly> 
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Xaa' ' liLys^ Xaa' ' l±Phe> Xaa' ' fiGly^ Xaa' ' liGly, 
Xaa' ' (iGlu. Xaa' ' tiMet. Xaa' ' fiLys^ -f-LTXaa' " JiP 
ro;(SEQ ID NO. 6)y7;^(SEQ ID NO. 3)C:c:T(SEQ 
ID NO. 3) (loi/^TX aa' (iPhe. Xaa* tiLeu. Xaa' iiHi s. X 
aa* {iSer, Xaa" " {iGl y. Xaa' ' {±Lys. Xaa" ' }iPhe. Xa 
a ' Mi G 1 y . Xaa' " (i G 1 y ^ Xaa' ' fi G 1 u . Xaa' ' iiUe tX-$>^ 
. Xaa' ' SC^'X a a' ' {i|^*$tiTv^s ;(SEQ ID NO. 6)7'^x(S 
EQ ID NO. 3) Cl^T' (SEQ ID NO. 3) (Cov^TXaa* (iPhe, 
Xaa* (iLeu^ Xaa' i±His^ Xaa' (iSer. Xaa' ° {±Lys. Xaa 
' ' liL y s. Xaa' ' {iP h e. Xaa' ' (iG 1 y , Xaa' * (iG 1 y, Xaa 
' ' liG 1 u. Xaa' ' JiM e t (9 > Xaa' ' RZfX a a ' ' {i^* ? 
;(SEQ ID NO. 6)-7°'7X(SEQ ID NO. 3):ii-e(SEQ ID 
NO. 3) Hoi/^TXaa' Itm^^i^. Xaa' ^Phe^ Xaa* fiLeu^ Xa 
a' {4Hi s> Xaa* liSer, Xaa' " JiGl y. Xaa' ' JiLys. Xaa' 
' liPhe. Xaa' ' {iGl y, Xaa' * (±01 y. Xaa' ' {±G1 Xaa' 
'{iMet^LTXaa''f4Lys75^oXaa'MiSer: (SEQ ID NO. 
6) (SEQ ID NO. 3) Cl^T' (SEQ ID NO. 3) t::oi/>TXa 

a ' im^-Bti. Xaa' liP h e ^ X a a * J4L e u> Xaa' ItE i 5. Xaa* it 
Ser. Xaa' " JiLys, Xaa' ' {±Lys, Xaa' ' {4Phe, Xaa' ' it 
Gly. Xaa' * fiGly. Xaa' ' {iGlu, Xaa' ' {iMet. -etTXaa 
' MiA s n55^oX aa'M4Ser;(SEQ ID NO. 6)7'9X(SEQ I 
D NO. 3) Ci-e (SEQ ID NOI. 3) How^TXaa' (4 P h e , Xaa 
M4Leu> XaaM4His> Xaa*(4Ser. Xaa'MiGly^ Xaa' ' it 
Lys^ Xaa' ' ttP h e. Xaa' 'tiGly. Xaa' * JiGly, Xaa' ' it 
G 1 u. Xaa' ' {4Me t , ^LTXa a' ' {4A s nsS^oX a a ' Mi S e r : (S 
EQ ID NO. 6)-7'9 7.(SEQ ID NO. 3)C:iTMSEQ ID NO 
. 3) tio^^TXaa' {iB^* ? ttX a a ' (iPhe. Xaa* JiLeu^ Xaa' (4H 
is> Xaa' liSer> Xaa' " fiGl y, Xaa' ' li Lys> Xaa' ' tiPh 
e. Xaa' ' (iGly^ Xaa' * iiGly. Xaa' ' {iGIu^ Xaa' ' (iMe 
^LTXaa''(iLys 35-0 Xaa'MiSer; (SEQ ID NO. 6)^ 
9;^ (SEQ ID NO. 7) : (SEQ ID NO. 2) - (SEQ ID NO 
. 2) (SEQ ID NO. 1) : (SEQ ID NO. 2) - (SEQ I 

D NO. 2)y9X(SEQ ID NO. 10); (SEQ ID NO. 2)-( 
SEQ ID NO. 2)y9y!.Met-(SEQ ID NO. 3)C^-CMSEQ 
ID NO. 3) tiou^TXaa' {iPhe> Xaa* tiLeu. Xaa' {iArg. X 
aa* (4Glu. Xaa' " (iGly. Xaa' ' (iLys^ Xaa' ' {iPhe^ Xa 
a' MiGly. Xaa' MiGly. Xaa' ' fiGlu. Xaa' ' {iMet> Xa 
a''{iLys>-eLTXaa'MiPro;(SEQ ID NO. 2) - (SEQ 
ID NO. 2) -fyT. (SEQ ID NO. 3) ClZlt? (SEQ ID NO. 3) 
lco(,>TX aa' {iPhe, Xaa* tilLeu^ Xaa' ti Hi s, Xaa' fiSer 
. Xaa' MiGly, Xaa' ' (iLys. Xaa' '{iPhe^ Xaa' MiGly 
, Xaa' MiGly, Xaa' MiGlu, Xaa' ' iiMet X-i> 19 ^ LT X a a 
' ' Rt/X a a ' ' lt^.^-^nx\^^:h : (SEQ ID NO. 2) - (SEQ ID 
NO, 2) (SEQ ID NO. 3) (SEQ ID NO. 3) 

TX a a ' Itm^^n. Xaa' fiPhe. Xaa* {iLeu^ Xaa' ItH i s. Xa 
a* (iSer. Xaa' " (iGI y> Xaa' ' iiLys, Xaa' ' tiPhe, Xaa 
' ' (iGlys Xaa' ' tiGly. Xaa' * fiGlu, Xaa' ' (iMet. ^LT 
Xaa' ' fi L y s tJ^o Xaa'MiSer:(SEQ ID NO. 2) - (SEQ 
ID NO. 2)7'9y^(SEQ ID NO. 3):!i:i-e(SEQ ID NO. 3) 
lcov>TXaa' <i|^*$ti> Xaa' fiPhe. Xaa' tiLeu, Xaa' JiHi s 
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. Xaa' JiSer^ Xaa' ° {iLys^ Xaa' (iLys> Xaa' ' {iPhe> 
Xaa' ' JiGly. Xaa" ' JiGly. Xaa' " tiGlu. Xaa' ' {iMet, 
-eUTXaa' ' tiAsnid^oXaa" ' tiS e r : (SEQID NO. 2) - (SE 
Q ID NO. 2) (SEQ ID NO. 3) ^-T- (SEQ ID NO. 

3) Hov^TX aa' {iPhe. Xaa* (iLeu, Xaa' {iHis> Xaa* {iSe 
r. Xaa' " (iCl y. Xaa' ' iiLys^ Xaa' ' liPh e. Xaa' ' liGl 
y^ X a a ^ * (iG 1 y^ Xaa' ' {iG 1 u> Xaa' - (iM e t , Xaa' ' l±A s 
n.'eL-CXaa'MiSer;(SEQ ID NO. 2) - (SEQ ID NO. 
2) -/y:^ (SEQ-ID NO. 3) ClCIT- (SEQ ID NO. 3) Jiov^TXa 
a ' im^^fi. Xaa' HP h e . Xaa* iiLeu. Xaa' iiHi s, Xaa* {± 
Ser,Xaa'M±Gly> Xaa'MlGly. Xaa''{±Lys.Xaa-Mi 
Ph Bs Xaa' ' fiGly. Xaa' * (iGly, Xaa' ' tiGlu^ Xaa' ' It 
Met^Xaa''^iLys,'eLTXaa'MiSer:(SEQ ID NO. 2) 
- (SEQ ID NO. 2) fy:^ (SEQ ID NO. 7) : (SEQ ID N 
0. 6) -fy7.Met- (SEQID NO. 3) ^vT. (SEQ ID NO. 1) CI 
CIT- (S EQ ID NO. 3) (-ov^TX aa' fiPhe, Xaa' (iLeu. Xaa 
MiArg. Xaa» aGlu> Xaa' " (4Gly. Xaa' ' {4Lys^ Xaa' ' 
JiPhe, Xaa' ' {4Gly. Xaa' * JiGly. Xaa' ' HG I u. Xaa' ' 
t4Met>Xaa''l4Lys.-?-LTXaa'M4Pro:(SEQ ID NO. 6 
)yv;^(SEQ ID NO. 3) ^"7;^!. (SEQ ID NO. 10)C:::-CMSE 
Q ID NO. 3) Hov^TXaa' fiPhe, Xaa* (iLeu> Xaa' fiPhe 
> Xaa" US e r . Xaa' ' JiLys> Xaa' ' f±Lys> Xaa' ' (±Phe, 
Xaa' ' fiGlys Xaa' ' fiGly> Xaa' 'tiGlu. Xaa' ' (±Met> 
Xaa''{±Asn^^LTXaa''{iSer;(SEQ ID NO. 6)'7"7;^( 
SEQ ID NO. 7) -/y:^ (SEQ ID NO. 1) : (SEQ ID NO 
. 6) (SEQ ID NO. 7) -/y:^ (SEQ ID NO. 2) ; (SEQ 

ID NO. 6)y9>!;(SEQ ID NO. 7) ^yT^M e t - (S E Q ID 
NO. 3) :c:c:tMSEQ id no. 3) tiov^TX aaM4Phe^ Xaa* 
it: Lea. Xaa' {4Arg> Xaa* (iGlu, Xaa' " (±Glys Xaa' ' li 
L-ySx Xaa' ' {iPhe^ Xaa' ' JiGly, Xaa' ' tiGly, Xaa' ' li 
Glu. Xaa' ' (iMet. Xaa' ' {±Lys, -etTXaa' ' {4 Pro; (SE 
Q ID NO. 2) - (SEQ ID NO. 2) ^yT. (SEQ' ID NO. 3) 
(SEQ ID NO. 3) ZZX'^JJi6<D (SEQ ID NO. 3) tiov^TX 
a a' RXfXsL a' imi:^fi. Xaa' (4Phe. Xaa' ItL eu. Xaa' {4Hi 
s. Xaa* {4Ser. Xaa' " 14 Gl y. Xaa' ' {4Lys> Xaa' ' {iPhe 
. Xaa' MiGly. Xaa' *{4Gly> Xaa'* tiGlu. Xaa' ' (iMet 
. Xaa' ' {4Lys^ ^LTXaa' ' (4Se rT^^«9. -^)^<d (SEQ ID N 
0. 3) K^^^XX aa' ^4Phe^ Xaa' {4Leu^ Xaa' {4His^ Xaa* it 
Ser. Xaa' " ItG I y. Xaa' ' J4:Lys, Xaa' ' fiPhe, Xaa' ' 
»4Gly. Xaa' * JiGly, Xaa' ' (4Glu. Xaa' ' {4Met. ^LTXa 
a' ' RO'Xa a' ' Itm^^fiX^^^h : (SEQ ID NO. 10)y9>^(SEQ 

ID NO. 3) y'y>^ (SEQ ID NO. 3) ^ ^ i^x?) (SEQ ID N 
0. 3) tcov^TX a a' Rt/X a a' fiUfe^^tL. Xaa" {4Phe. Xaa' (iLe 
Xaa' ti His, Xaa* (4Ser. Xaa' MiGly, Xaa' ' fiLys^ 
Xaa' ' fiPhe, Xaa' * J4Gly, Xaa' * fiGly, Xaa' " (iGlu, 
Xaa' ' »4Met. Xaa' ' {4Lys, ^LTXaa' ' Its e rX^y). —^tb(r> 
(SEQ ID NO. 3) Jiov^TX a a' JiPhe, Xaa' {4 Leu. Xaa' \t 
His> Xaa*{4Ser. Xaa' " {4Gly. Xaa' ' {4:Lys, Xaa' ' {4 
Phe> Xaa' ' {4Glyx Xaa' * {4Gly> Xaa' ' {4Glu, Xaa' ' ^4 
Me t ^LTX a a' ' SC>^X a a' M4|^*$tLTi/>2, ; Me t - (SEQ ID N 
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0. 3) f^T. (SEQ ID NO. 3) -fvT. (SEQ ID NO. 3) 
t><r> (SEQ ID NO. 3) noi/^TXaa' t± P h e . Xaa* ^iLeu^ Xaa 
MiH i 8 > Xaa* fiS e r x Xaa' ' liG 1 y ^ Xaa' ' JiL y s ^ Xaa' ' 
jiP h e ^ Xaa' * (iA 1 a > Xaa' * liA 1 a > Xaa' ' (iG 1 u > Xaa' ' 
tiM e t . Xaa' ' liL y s > LTX a a ' ^ S e r "C^) ^ . -o«i)CD (SEQ 
ID NO. 3) tiov^TX a a ' ;51C>^X a a' \m^^^. Xaa' (iPhe. Xaa 
Mi Leu, Xaa' ^iHis^ Xaa* JiSer, Xaa' " liGly. Xaa' ' fi 
Lys, Xaa' ' fiPhe. Xaa' ' (iGly> Xaa' * liGly, Xaa' ' \t 
Glu, Xaa' ' (iMet. Xaa' ' JiLys> ^LTXaa'' (iSerT^i^, 
= oi6<7) (SEQ ID NO. 3) t::ot/>TXaa* t± P h e , Xaa* tiLeu, X 
aa'{iHis> Xaa* (iSer. Xaa' " (iGly. Xaa' ' {±Lys. Xaa 
' ' (iPhe. Xaa' ' (iGly. Xaa' * JiGly. Xaa' ' fiGlu, Xaa 
' MiM e t , -g-LTX a a' ' SJ^'X a a ' ' tig^*? tiTi/^^ ; 
±IB(7)^y^ KHl)D;iT, :*:||§goffiliie<Jii'^!|5{iMl^. ^^^fJ^iJ. ##^PJ, i^^^SiJ 

] T5yp<iS'>) ;MES (2- CN-*;^^H'; ^^5^ jp.i^ ::^a=HEPE 

S (N- C 2 Kn^->JCf-iV] e^vv>-N- [ 2 - > 7.;VJ^>g^) . Ik^f^ 

;tffi-e^t9 fflt.^^n^J^'^. c:ttf>^i)p!^{i-«eti, ^0. o i o% ( 

Magi <7)*^l¥^I^^Tii: oTjtfe^^eU{if^:&Cl i:;&*-e§:S)o %hfl^m^^fi^'Z^ 

c-^^ti s e r ^^to-o(7)T ^ ym-^^hm.^^y'^ yyv y i^'coN^i^i^m-^^ fi. -f 

•J vcOC5^«;&V^i:;tJf±iEov^'^^> lco^-?t^SMIf^#<^N5fe^G 1 yt^i^ 



:/a -r T - -if ^ ^ t L 7t o i" ^ , 41 7t ^ F3i>'*fflm7}^ h 

5^3^#iD-^-«# (H i s) t±IEfim?tT,7t-^yf- K<7)#-3^SN5K3Sg#lll]!§##: (S e 
r) oyi^^^^^m'k^fzh-t-^^^ ^ ^ ico^J(ii3(/^T, i: — o<7)^— <D^7'f- 
FP 1 {i, 'ec^N^3^U#^?ti;^c:M e t Xli ( f ) Met ^'^\'^n^:Lhii^'^%i>^ 
oT, %hiiZ>^-f^Y\t^ P 1 0#-^SN*3SgSW-^*C5^Sfi8#ilD«^#-ezfe* 



*l&0Jl-tJ£9tn;M'l'4^7'^ F (AMPPP^^«i)) , K^^y^ VtihU'i^yt 0 

h\ y'Vyi^'RV'XXliyyif;<>h^j^ii:^&iiZJ^y:2- F-T ^#^<7)D N AJfe^S^r^-^ 

RZf:^ ^} =f^y-9- h'li. \^^'ffi'}()^<D^^<7>^y^ V^^^m. fztA.i£[The Pep 
tides .'Analysis. Synthesis, BiologyjVolume 
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2 - "Special Methods in Peptide Synthesis, 
Part A",E. Gross^J:J/J.Meienhofer$i Academic 

Press, New York, 1980,SC;^Volume9-rSpecial 
Methods inPeptide Synthesis, Part CJS. Ude 
n f r i e n dR^ J . Meienhoferiffi, Academic Press. Sa 
nD i e g 0, 1 9 8 7 Kt^M^ iltz:^m^m^^X^^T^ 

ym (CTAA) ^mmi^. "(tmmi^^^fc t ^.i^r < v x a ^ t ^ifi-tx it m-r:^ 

tf^-:^^ h^m^mm$ti^tx^i^Mi-o ^i^. ^zf^ v^iz:^:^-r^'Mt^^(Dmx^fSLu 
r)vmi^. -(^y^mi^^^^mi^^ti'^hi^^y^ (hplo izx^mm-r^o mm 

RVm^<7:>-/^ -^7.(7)!^^^. N5K)SfiCi#^E-r-g>T^ y^lcX(4^:7'^ K<7)'J V > (Lys 
) , T)U^-y (A r g) , l:;^^^^ (His) X{4:t;w-^> (O r n) tilS-^^in 

^ L< ffl</^^>tLl>o G. ^^^--f (B a r a n y) tR. B. 'J 7 -f - K ( 
Merrifieid)^ fSol id-Phase Peptide Synthes 
i-sjThe PeptideslAnalysis, Synthesis, Biolo 
gy, Volume2, Ch. 1, pp3-284:5.U=~J.M. StewarttJ. 
D.Young, rSoi id-Phase Peptide Synthesis, 
2 liSJ Pierce Chemical Company, Rockford, 111. 

, 1 9 8 4 o -m^. iiM(ommd^mmm^M^-i^^^mKm^^n t-Bo c (t 

e r t - V * )P ; fctx.l£. t y V y ^ - )U h\ ;^ ^ ^ 7 

~ h t^y S.O'FM0C (9-y}\^:tU-}V>( h^zy:^)V7i^=.)V, fztx.HE 

. T-'^r - h > tR. C. -> TThe Flourenyimethoxyc 

arbonyl Amino Protecting GrouPJ> tUtH. f^9%. B 

Kn^->><^;i/, T^y ^-^-Jl^. PAM {y ^-Ji'T-t hT5 K^^^l^) , HMP 
(p-H Kn:^->^-f-;u--7jiy ^->S^ge) , p V'f ;P:t- + ->^> v;WT;i^3-;i/ 
^ Hycram (4-7'n^^nh^;b-^-T9-JWT5F^f-;v) ;Advance 
d C h e m t e c httx -f - X if . K Y) ^ X{4S a s r i n ( 2 - ^ h + v- 4 
-T;un^->.^>>f;u) t;U3-;u :Bachem Bioscienc ett> 7 -f 7x 

;i'7'fr^ PA) ±x^!^hii:k>o r^jm<of3v-f^)yir\t. ;ttxtfDCC (v->^^ 

n^^->;i/:i7;i.4^'v^ ^ K) . HOBT ( 1 - K d ^ > V' h U T V- ;P) ;^^^{^t> 
.it#j.rr;^7-(Coste)^"BOP and CongenerslPresen 
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t Status and New Developments", Proceedin 
gs of the Eleventh American Peptide Symp 
osium;Pept ides :Chemistry. Structure and B 
iology. J. E. RiviertG. R. Marshal UiH^ESCOM. L 
eiden. Neith. , 1990. pp885-888 =^#.B8) ji^hi^h fiitm^^ 
-^mtzt x.ifD CM (v^nn^^>) , DCM-^^fTFE (h'j^JW^noi 
, DMF (N, N- T ^ K) , NMP (N-;>f f-;Hi n ij K 

y) XtiNMP-g-WDMS 0 (v> V K) fpx-m\^>i> z tKX -oXM^-^^ 

^^i^m-CBt L<m\^^h*li>(D{±. DMFXfiDMF/D CMvg^gft'f P ANHSri!|±-e<7) 

, t -B 0 c UM^itfcT ^ ym. Cli T (A r g) , T:^^^9^y (A s n 

) > = > (G 1 n) Rl/}^7.^z^-y (His) < o ^^Hhit. UtL< ItD C 

P-^/g^^-CHMP-^^'U >^f-V>1^llg_h-C<7), FM0C^5^il$K;tT^ yi^<75DC C/H 

OB T^itoH OB T^S'r4J^;^7";^<^;?r -/u >i^*-T?ab^o 

^Ife^^-ei ^ Lv><7>(i, 1 . 9 ^ ;kdD I EA/0. 5 ^ ^ii-c7)P AM 

^lll*^ti'NMP4'-C, ^IINMP/DMS 0(^8 0/2 0v§?S4^T% igf^tlNMP/D 
MSO(^8 0/20 ^•/S4'-eP AMWfli^c^ t - B o c i^^ ? tL;t: T ^ y D C C / H 
OB Ti^3t<7>HOB TfSt4J^;^xJK7)^ y ^^'l^^^o 

C^i^T^ K^-^t^^:/^ K-^cT^^IE^t LX(D^-/^ K-Wflic7)'^B£{i, _hiEc7)^Jl|M?r 
ffl</*TM>e.J^tTX.2»o L;$^L. ■^>Xt F'; 5 > (BHA) Xti 4 ^;u^>X l; 
K';;PT?> (MB HA) --K'; >'WflMc75 J: ^ v-^^t^^fflv^T^rftnJf'Sr ^ 

'^v^o ;*:|&^<^.LO®. -r^*5*>C3^!^(c^^-?ti;'cT? FS^i^oAMP P Pc^i^ittc 

pf-^'>'j^7r-lirThe PeptideslAnalysis, Synthesis 
, BiologyjVolume 3 - "Protection of Functio 
nalGroups in Peptide Synthesis", Academi 
c Press, New York, 1981. ioXZfT.^ zlU - h fV^^ {ntSiH) 
J:-'9 t -B 0 c y i?Hoi/iT|B^?*i7t ct ^ i/cT^- h > <t v^/n"- K (flfftiti 
) J: »9 FMO CT ^ y ffiHov^Tieic? tL;l: cfc 9 t - B o c Xf± FM O C StS^^ 

t -B 0 c T ^ ym<^fcibK:^^mxUt L\^^<Dii. T )V^^y (r)tii^<DMT S (^v-^ 
Uy- 2 -7.)\^:^> — )U) , Ty^/^'•7+~>'ge607t<6O0 B z 1 'J )UJU7,-r ^ 7. 

-T-i y(r>tzfi><D A -M e Bzl ( 4 - p< > v ^W'f-rt -X-- -r ;U) . 3, 4-vliK 

a^v'^ J^— Jl-T7->(7)7t:<60B z 12 ( v v ;V v a:.- x JV) s ;V ^J' 5 > g?<7? /t: 
*><7)0Bz 1> ty?.-^>?><^/ci6<50B 0 m (^ > ^ v p< ^ Jp) X(iZ ('^>v;i^^ 
^"yij ^ -\iYxnii^'yy°u^)>(r)fztb<DB z U 'Jv>SZ>'*^^- 

<7);tit)C0B z 1 , ^ 'J y h ■7r ><7?7t<!?:><75C HO (* 5 ;i') , f- n v>(7);t:<i6<7) B r - 
Z (2 -7'nA^>v;P:t4rv;^;P4?-;W) T-ab^o p^^^^Xi. ^<D7.)Vii^^^y Y t 
LT (Met (0) ] U.W.^iX^ i>i)K Ut L< fii*:^? ti-f tiffl v» A, tL;i>^ 

AMP P P. RAMPP. RAMPPP, ^fU T'"?- KSJ^r U y 

S Lv>o *^l^-^iS-<^n^AMP P P(r)^J<7>fe^T{i. Applied Biosyst 
ems (AB I) %±<DMo d e 1 4 3 0 A ilft'fb^T'^ K-g-fiE^^ffl^^T, ^oa.-^*- 
•^^j-T^Vv /^'-V3>1. 30, ■t:J'v'3>6> App 1 i ed Biosys tern 
s> y ^7.^--^. CA, 1987^2^ (1987^1 l;g;RaM988#10 ^gfilsT 
) ieic<?5 t -B 0 c ^"n h 3- ;u^ffl(/>-C^I^JC'f'^^>*t/s:o 



(44) 
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m.tLXhit:h (^-/-^ V<7)yyi^yy h<r>m.^iiWt^X^&ib^, AMP P P <7)tz 

i^—^T ^ ym<D a - T ^ y ^<DmumR^^^<D^M^ titer 5. ym.<Dij v-f^) y^(D 

'^m.\t. ij yzr')y'^^^Ki5\^^xo. B ^')^)V(DC^mr^ ym.mm'^xi2. 0 ? 

^)V<r>mm.Um^^tz t - B 0 cT < yma-h^^LX. t-Bo c^my^ Vyy-V-^ 

^^^■^mt:. AB imm'S:m\^^x^^m^iM7-ofzo ::.<r>mm^m\^^^t^. ijyf 
v >^^?tL*-<^r 5 ynMP Aymm\^^^m^^tzr^ ym-xxt^-f^ F(7>^;ujtfi4 

H/^ft*ti:\ ct '9;«C§v^X{i/h$v^Jt 3, 3 3 O J: ^ 'Sr/h =^ Jt (0 

DMF4>-ec7) t -B o c i*il^-^H^o*< -^figHjSV^T. a - T ^ y ^<D^U.1k\t . TF 
A/DCM^-fflV^, :^HD I E A/'DMF-e<7)4'ifnm: J? . ^:^zaJtT'tTfe ^-2)0 Ml^tfitl 

> - h U -7° h ^7 r ^ >; -T" h 7 r > {iD CM4><7) 1 0 %DMF ^-T-?!^^? *t 

S!J*)^!^DCU (N. N-vi/if n^:^;x;k^ l^T) D C M (i^-fbSi *i 

^ D M F -CE # >ftx. e> tL. Cl<7)HiajS(ii o~l 5 "Ct'iit^t^in&o ^(^^^JlR^-ffl^^T-a- 
^^tt^AMP PP<^7ti6t', ^^-tl)^-/^- Kii<7)g?:^5 9<7)T^ y m^j||;t/v:m. ^* 

H0BTfS'r4'^J^y?.xJW{±, TJ^?.^^'^^~>. ^ ^ ? ii >^ v > 

Hoi/^TIi 8 - 1 0 % v/ V DCMS-g-tf HOB T D C C t <7) 5:1^/5^ SC>'T;V^ 
(MTS) Hov>T 2 5 - 3 0 % v/v D C M =Jr#tp H 0 B T i: D C C t (T^i^SS;*^ 
^Bfi^? *L^„ aiJ^figi!i/DC U<^?S3if^tc. HOB Tyt'l;tJ^>^xJW X DCMc7)|5^^ 
'£Li-:^<7)|g|5if-eiI^ffl(/^<bti:&o c:n^ 4 o(?)T^ Iwic^M^-fflv^T^*-^ 

M^'Sr^^^Jt+^-er^ yffi?>r!)■#^S7KtlXliHOBT^Stt^xx;^7!)^?f^Eg?^^;s. 

(7)WH* y T'U >^7!>sfet). i*t{i^:i2J, *|-*5^iE7K!|^Hoi/»T{i 1 8 ~ 2 6^M. TS'tt^ 

;^-r^KCov.>T{± 2 6 - 4 2 ^W-t?ab^o -^^"^ ^^t. ^ -yT"'; >i5^^M}± 

iibK^y:f}]y^M^ C-^fU^ (Sarin) f>> "Quantitative Moni 
toring of Solid-Phase Peptide Synthesis 
by the Ninhydrin Reaction, "Anal. Biochem. 
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117. (1981), 147-157 #BBJ . ^ LX:^<D t4 v f ^) V 'iT^ y{ ;K^ifl# 
I >) VA'^io^^ii'^. 11L^ M<^TF A(7)4>^D(i. D I E A/D CM. D I E A/NMP 

M?tL/cT5 yg?(^#i. 0 ^»$rNMP4'-e^:^i&)^-ei^j4 o ~ 6 o ^rasi^^^^-^^ c: 
t m:oT*f;T<7)T 5 ySEtiH OB TfS'tt^>?.-r ^i-'^ir^'fb^nSo iU^D C U<?5?*jii<^ 
tfe> H OBTft'l!^i;^-r;t'Yt?^<i, :^ W'J >i/Stt;-eii:^fflv^^ti2>o i3-j-/')yf 
ti^:^?UJS-CDMP4'-^3 0 :9-H, DMS 0(7)NMP4><7) 2 0 : 8 0 v#?S$r^x.^ '< < -h 
^'fcDMS 0«-JDx.T>$^f>Mf3 1 6 53-M> -fLT^f^H. 1. 9 5 V ^ ;k^D I E A<75?^ 
Mt^Mt^ 7 :9-W%*^tL^o ^-f^ Ym^ii^W < ^^HotiT. J: 19 ^\j^f!-y :fV> ^mm 
■^^m^^^hfi^o fzt^lt. '^•/^ K«Iji)M 5<DT ^ yWH^MLtzW:ii. V > 

li 1 5 ^M3^S^*i^o y^)^-^^ :^ v y yji^-tf-f ^5' ;u<h |^ D J: 

•7 Jitr^stL-S^s, Lys* XJiAMP P P(i^Jt^i^^!^c?57t:«?>lC(7)^— jKlwffli,»f)tL7^: 

DCMffO 1 0 %te;!Kg|g?S.J>'5 %D I E A<?)-^?S-e 5 ^K^Jt^S t^ D C M 4^ (75 
. LT^^<7)* -7°'; >'^''^r-^ ;l^<7)itt'|)ico;tfibt-?g*il-r^o DMFX{±NMPS-fflv^T 

AMP PP. 5f >; rf^T'-f- F, m^-^^^VisXv^y^ir^yh^'^tT^^k 

m<^^y^ K{±^C:tC|E«?tL:;^^oA B I ^ r';i'4 3 0 A^":^^ K-^fiJc^fii: LTA#T" 
^-g>FMOC'fb^i::cl: ±mJl-e^^T'§ 2> CK. H. hV>(Otteson) " 
NM P "(t^izm-t &M^<^MM. (Recent Developments with 
NMP C h e m i s t r y) <?5" ^ > "ftmtt^ma^^^ii^ 1 (Is P r o t e i 
n Chemistry an Art or a Science) "T:/v-f h'^-^-^ 
:tv-x-fAX (Appl i ed Bi osyst ems) . FASEB^--ri'>i>'\ ~ 
=L-^)V\^T>X^ 1 9 8 9^4^:1 o tfz. S. y-^f^ (No z a k i ) {i. "^mm 
Wi^i^yx-<D'^if^ ~z/ 1 <^@ti^Bt: (Solid Phase Synthesis 
of Magainin 1 Under Continuous Flow Cond 
itions)"Chem. Lett., 1989, pp. 749-752 li^v^T, H 

^iz.Kum.-t^^'f^ Y-r-<x\t%\\^ KM^'^^^tK ^i^<T>^-f^ K^iwiBtt-fig^-rs 

*MC u e r V 0) ^<^±IE:fcmo : i^v^fjL^tlYSfl*:^ J:a=m</>-^ila?!§f'r4 

l-'^'5>Sfi^JB3^ (The Magainins:Sequence Factors R 
elevant to Increased Antimicrodial Activ 
ity and Decreased Hemolytic Activity)i5j:0^ 

±.uxm<r) "-^if-i =~y(r)r^ =:-yw^m^Xi^o:>^^texm}i^^m'^± (S y n t h e s 

is and Antimicrobial Activity of Nagaini 
n Alanine Substitution Analogues)" H is i/»TC — 

W.<7^. V kUi^XXfA -pf^iU'-oXt; K'; )^T^ >WIM^±C0 t - B o c U.W.r ^ 7 
SMP S mn<D^WL<D^-f^ K<7>#Eg (Simultaneous mul 
tiple poptides Synthesis) fe^fOffl Ltzmn^WL^kifK^LX 
v^&o ttz^ F. S. -ya^^- (T j 0 e n g) ^fi o5:^t#^ffli/>7^:^^<?>^ T' 
■f- Kt^J'&gS (Multiple Peptide Synthesis Using a 
Single Support (MPS3))." Int. J. Peptide P 



C46) 
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rotein Res., 1990, 3 5 . pp. 141-146 (liSi^T, t - B o c 
cT^ym. P AUmm. i3j:?/DCC/H0BT*-7yj >^ (NMP-NMP/DM 

nw\n\'^mx^^o ^(OtzibK. Ut L\^^:^mx\±. p Aumm^x I -b o c r 
^ym^m^^. nmp ttzitiaup /Duso^x<DDCc/'iio'Bi^n^ lx^wl l 

H 0 B TfSftt J-y!; -r ;u*>f$ffl r So 

> K-i-^ Slips' tij^tt So 2m<?>^geL7t'^7'^ K-^li^7!7 r?-/'; >:}^L-r^ 

ii-ftl-r&o ^l|0^<^«iHF*IO#^^-^-7'^ F-^5eT-fS&ffl1--l,<7?lcJf $ Lv>«D{i. NM P S 
fiNMP/DMS 0 4^-e<7)DC C /B.OBT i] y -f') >^'^mm L P AM^IIi±T-<7) t 
-B 0 c :/n h a}VX$>^o ^E^-T-S^T'^ K-#fli<7>fi4'ii-r;^^46lc. ^Jj^fi^l'Sr 0. 5 

«$tL'Cv>SJS^<??ft^cD«>^6D:^J£ (^Jx.(^. /N^^^- (Bar any) *5j:D*~-7';7 
fMM a r r i f i e 1 d ) 60±fB:fcgf,, ;^f-^T-h (Stewart) ^<7)± 
leifcK, J. P. (Tam) &R. B. -7';7^-;i^hMMarrifield)<7) 
"^^'^•7'^ K<^5*Seifei^m (Strong Acid Deprotec 

tion of Synthetic PeptideslMechanisms an 
d Methods)," ( "^^'-f- K • -^fiit. ^>'-f ^ n -y- (T h e P e p t 

ides Analysis. Synthesis, Biology) , " vol. 9, 
^5*, pp. 185-248) ^J: IfT zf^-i K/>'-f v 7. x A X ( A p p 1 i e d 
B i 0 s y s t em s ) , "^7*^ K-^Eltl^^feft sm«l&- HSifefiO*^ (S t r a t e g 
ies in Peptide Synthesis— Introduction to 
Cleavage Techniques) , " 1990. T-f^^ K/nM ^J- -> X -r a 
X^#ra<7)Ct) ^-fiJfflLT, ^^Bi)6-^ib|g^i3ct?/Mi?.M-e^-2>o t-Boc 
-<.-/^V-mm-~.^^^X\^^k.\t. Z^^m^^^.i^ViY , \t/%Yi¥. TF 

MSA (h ') y }\^:^VJ ^ ^ y;^}]^^.y8lt) ^ctO^TMS OT f ( N 'J ^ -f-;!^ v U ^l' h U 7 
;i.:tOp< ^ >'>!>;u.is^.- h) $-#t/o L jS^ U, ijfe H F *3 J: CF^/^ H Fj£<i, t-Bo 

^^PW^^TKHF^f^l^^ffli/^/l: t -B o c -^^f- K- P AMc7)|i5^i3 i iy^M^gJi, - 

W.^y^^ V'-^B^. 1. Cm 1 <^T::^y-;u, 0. Am \ oy-j y^)V7.)vy y! ^ {-QU 
S) , 0. 2~0. 4ml<^l. 2-Ji^>'v-?^;t-JWi3j:Z/3mg<752-^;v*-7'hVf 
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v-v- t LT#tf 1 0 ~ 1 2 m 1 H F ?#7^4^T-> - 5 *C~ 0 "C 

ICT*1)5 0 - 9 06i-mW-r=ho ^ ^ ^ ~ <^&<7^ib-fT!)^fj:mmiii^^i^^ 

:h<DK^KUt L^^^^li. -r ^ y (Immu no-Dynamics 

Inc. ) rt-^)]^-T^\u ■7->'37) <7):^-ffi-e^^„ ci<7):^y£-efi. hf/^^^^-^ 

0^9- (OVKXT)\y^-> imMtzV) 5»^:X±) t^Wt^o 

m (1 ow/h i gh) " ^iftTKHFSd^ :^i^:^^y<DT)^^Mt^j:t'com\K)Z^ 

<7)7ti6t'#ic$?^ Li/>o ^tttc^<|if^ H/^#;«liS2|cetl{C(i J . p. (Tarn) ^ 

<7> "i/;^^}U7.)i'y4 K 4^ T-c?)fg:»^j^ H F mr^S-^^^y^ K<7) S H. J IJii^M : "T'f- K 
-^gfcl-isJt^l^iliS J: Wffl (SNj Deprotection of Synthe 

tic Peptides with a Low Concentration of 
HF inDimethyl SulfidelEvidence and Appl 

ication in Peptide Synthesis)", J. Am. Chem 
. Soc. , 1 9 8 3 . 1 0 5 . pp. 6442-6455*5<t2^"^A^J;C)^>ti;7'f- 

K<7)±IE:S:mi;*3»t-2> "^m^zf^ v<D^mKJ::hfisium:Wkm^J:tf:^i^ (S t r o 

ng Acid Deprotection of Synthetic Peptid 
es:Mechanisms and Methods)" Kt^W.<D ii<D-a> , Cl *i P> 
ti2. 5:6, 5 : 10iE7lcHF/v'^^JP;^;i^7'f K/p WV-JH 0 - 2 Cm 1 

(lift L < fi 1 0 - 1 2 m 1 ) ^Kmi go-<y^ V -mm^t-^tf-m-m't - 5 o 
'cm2mmmw m^-^i^ h^-mm-^'-T t p (For) ^-^trJ^^nji. ^^^>x-i 0 : 2 

6:3: 1 oteTk-H F/vp* :7 ^ K/p -:5^ ^y-;K7)-^ji^$r 

l::f$ffl-rs) t-*o ^t'> HFtDMS 5 "C- 0 'CtrTK^Tt'B^* Hr 

TtHteTKHF^tt-r^o -^(^^T^ "i^" t;t(i "tli^" K^^, - 5 ~ 0 "C T M 
4 5 - 9 0 ^^-W^ii-^i^^ri^^-r^C i: J: i9tf-9o Cl<75 "*" H FM^M^^t^ (^l^ J: 
>9l(f S Lv>:^fe{i-f Ay-i5^^':h = «y i5'>^^:±<7>:^^feT'^-2)o Z<7)-^m^i5\^'X. 1 m 1 <7) 
T-V-;l/, 0. 4ml<7)DMS> 0. 4 m 1 co 1 , 2 - ^ > i/^:^ ~ XV^ 3 m g 
<7)2 h t: 'J 'jy^ 10ml <^|fr7l:'&te;JcH F t *Hf^M LT, >!: (TJii-^i^^^ - 

1 ortl-CS 0^. ortcTS 0 55- (0'CtcTT;^^"->' immfz^) 5^^1±) it^l"^ 

^<7)?^|gDMS S:- 5 ~ 0 t;t^T»^TT'^^t'^,|&?i^:;5.o ^t^. #^tiS^7°^K- 
^1Ib-;^^^'^> v^-ii^!fe^*t 1 0 ~ 1 5 m 1 cr)-> J^f-;Ui-r JU. W^W.J-'f- t: 

1 0~ 1 5m 1 <0v j:--f-;vx.--r j:.-?-;^^ i:' (#^f fiMI^S ? tT,-r> 

■7-)\^i)^^tL\'^) ■^^#LT^^X#i'^> v^-$:|^*-r-g,o CKO^.i^.T-. 5 m 1 <7) 2 
)Vi3fVzc^ J -)V (BME) 3 O^Mi^^^^LT. - ;W*4r 

Yir =,y\,z'M^-rh:Lti)^y^t H/»o ^t-. ^<7)^:7°^ 2 %c7)BME-^^ 1 
0 - 3 0 %S^m 5 ~ 3 0 m 1 T'3 [ll«&£li ^Olfta3?^$'#'^L. ('£-^'5r <f ) tR-C^ 

MJ±||M65HJ±*il5 0-90 %0*£Htw^<2>o 
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-f-^ y M±<r>^mLfz^mr-i)&o Z(D:fjmzii^^x ii. H F t DM S <^^|lf^, 
y-f- K/ttBiil-^!^ n n .-}^ ;i/ A -^mm^k. 3 0 1 0 m 1 <^^- x ;WTi5fe^ L ^ 5ml 
OBME <!:*t' 2 0 - 3 0 3?-m#-r^o :i ^t)?!-^!^^ 3 [nl 5 ~ 3 0 m 1 : 1 

1 0 ~ 3 0 %S^^/BME-CJ4m L/C (LJfLtf. 0. 1 %<DT F A^^ 5 0 %7lC'ttT -b 
h^hV;i/20~30ml -CMt::ttm-f*i t*«*^0-C*-?>) o ^^^^ flbtBtl^#^L. 

2 0ml cOJi-r;i/T-3liIttaiLT?^®-r'&7>^^^>v ^-^|5^*Lx '^T^^ K^-^tK 

y )V:^u ^ > 7.)V7i-^>M'tm\^^fzm^Kii. m<7:)1^Mi^s m^ii h V y >i ^ > 7. 

3o%B^se (ct j^i^^^s^^^ij^T&^ct ►}^7tc'r4o^v>^-7°^ Kii^LT'£-^t i^m 

>^J^^B8, 7 hMBioRad)AGlX-8 (T-t-r- hS) 

ij tHjI'^T^I, 'J ^;/^-t> K^TJ/svf^ 7 K;j:±) (BioRad Laboratorie 

s) ) fdii-rc: t-e*,2,o ^^11 >-r;^ f-cMtii (•9-'; > (s a r in) ^<^±ie:fc 

PLC^^^ff (JilT#M) J:tl.t/M^5 0 ~ 8 0 -etLg#(itii^^l«ir.#«-fife 
^-rs±T-^L <^?i)-ei>-i>o -^^iSi^Tt t9^^i^»/^iS'f4^'bo^7'^ KJi^T.:^^ > 
3c^BfrS 7tt±^<7)^^ic, ^^yf- m^lim^. 6njx.{f5-l 0 %<^?MMS?T>'^-^ A 
S 7t fi 6 M T - > ^miM-CM L T . ^^#T -b 'J > ^ i ?>V ^ ti ;^ V ^ 

#e>a/cv§vtt^ 15-2 5 ttc-c— ^isaL, >x<^^x~<M^n'mizx y)m^y^ F^miK-r 

, MM A ( N - ;>f ^ 7° N T -t ^ 5 K) ^^SJ^H/^o ^<^il7nfi* 
M6t)(-<i> 1 ~ 5 m g/m 1 <7)*tJ 1 0 % w/ v MM A vg^^^^O^ K^r 1 0-30 
®tf -e-^" >^^^- h (12~4 8^W> 2 0- 4 QX^KXmm^W^TX^^) -t^bZ 
tKX ^^m^ii. itiJiA. :}'')Ji;v (Cu 1 ue 1 1) <7) "N-^^^^V^Jl^^^-^'hT 
-b^ ^ K (MM A) ^m^^^^y^- Ki+>C)^ + V KOMtc (R e d u c t 

ion of Methionine sulfoxide in Peptides 
Us ing N-methylmercaptoacetamide) , " TT'^-f 
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^ v-X-r AX, ^-f^ K v > -tr-9--f -f a---9-'- T'U- ^ > (Applied Biosy 
stems Peptide Synthesizer User Bulletin) 
No. 17, ( 1 9 8 7) ^ «; 'i^JP-Tffl, 7 =*-X -fete J: oTff -9 o Cl<7) 

itTnJiHP LCl-ct i^l^tiT-l:, Witti^^-T \^fzmr^m.^ >^i-<-v b >{±i?ih?:as 

Aio J:c;=T^31-r-5>ilJ^i^«r> 5-3 0 %f^^H-^ L/cm^^ "/^ Kii-^i^<7)viyS ^-fe 7 r x 
•;'iJ':^G- 2 5 *7 A j.-->*^r- v-^-l-k tf::^ * ^ 'i? i ^ <7? 7 r >■ T L K B 
'f^trrJ^yny-^i: (Pharmacia LKB Biotechnology In 
c. ) lia-rci t J: V) I^^L, 75^o3iLai?gSr 2 5 4 nm-C!^tIi--g>o K^WSi^ 

#^£Ml:^7t ^9:g^<?5^!§ft4$•'^>o^7'^ F<±, CliLfj ^rMt^ H P L C "CffiS^i-^ :i t ic J: 
«9^l^*l-5>o *SS<)ti(i, l~2ml<7)0. 1%TFA ( h >; "7 ng^S^) 4'lc{#J|^L 
7tK--tyf- F* 2. 2X25cm, 10//. 3 0 0 A 1^*^^* 7 (V y d a c ) (•7-4-- 

+f-':7;^.ien<D^X hiJ^JV-T" (Nest Group) )C-4 
AL> 0. 1 %TF A^^T-t h h ;w-7R<7)a^6r)^e2-e-^tfli-:g,i|fr+gH P L Cic J: 

^vvis J: a=~:t;U-r^f-> h 'J 7;u^ng^|gi^-e^)»3, Clit^, 2 l 5 nmlc^tt-S 

HP LClS^5-t^«J:tLtf*ifiJS9 5%ia±-e*l,o ^'^T'^ Fii^9-<^^#;W'fi<jHP L Cf±lilT<7) 
iP§vi{il^#. an*>3 0^HS-i>A4'li0~6 0%(^B«r#tfJ:^'&^f^^Se(;>Ttr, »it 
» 1 . 0ml /m i n =SrfiJffl L/c. 0. 46X25cm, 10//, 300 A> t:^'"'^;' iJ' C 
-4:&7A±-c, 2 1 5mmtc^Jt^UV®.lizm: t9^tlLootf;btL, C::i-e-^^A{± 
0. l%TFA7lctS-^?e[-e*l9> -^i^BfiO. 0 8%TF A<^T-b h 'J JWa?eE-C^>;& 

o 

^ F<?)T5 -f^>^Se^*7i* ($nix.tf, ^-j if -^-y :r.T3 Y )\, (Beck 

man SpherogeOAA-Li?:;-?-:*- 7A-CI 0 0*0(^X2 4 6 

N4^SeT'Jn7K53-^L?tf^, ^-;'-i^-x'>>'>!.-rAr/-;v KT^ 7mT:h7^-ff (Bee km 
an Systen Gold Amino Acid Analyzer) {^^^ 

LTtHP L cm: •9ff'btt;to T^ym^mi^. A y - ^' ^ ^ -7 ;^ HJ: fctl. 
^*t(i'>*-^'-XT';' V->j--'7t::3- ^ ^^UT^-r^^ [Waters Associa 
tes Pico-Tag System. (^'J ^T^± (Millipore Cor 
p o r a t ion) . "^-y- -^^ju-tyy^ ■^y 'Fy :^ ~ ] Ji-CT^ySSi-PTC (7 

Cic^^7*-f- F<?3T5 7S?^5-^ff{i. ^ /cF. '5' i X ^ ;i/ (W e s t a 1 1 ) W<D "^7°f- F 
<?> 1 5^M7fc33^ (F i f t e e n Mimutes Acid Hydrolysi 
s of Peptides), "Anal. Biochem. , 1974. 6 1 . p p 

. 6 10-61 3izum<^y5m^'^^x-<y'^h^-mm^mmLx'^^tzo ^^vh(Dm^-i^ 
*3v^T, m^T*^ F-Mflilit^^#^*<0'ft 19 1 : i^^y^aii:i->mi^xy)mA»m 
^it^o ±^-r=hu^mii 2 - 4 m<omi^m<D7k't^m Lx 0 . a 5 m<^^^ a^y^jv 

^^y^ KoF AB-MS (^mmj'm^--r7,X-<i^ h )U (f 3, s t atom bo 
nbardment-mass Spec t romet ry) ) ii-'h<Dy.^^ h Jl'li^ M 
>^Efeir4^-t7 >$-fflv^> 8 KV^J:0='4 0 // A (^m»fL-eS!jf^i-* ^ ^ > 
7-y ^ (Ion Teck) BLLNF-^>-F;i^F7'f-;i/F:^7"'> (saddl ed f i 
eld gun) "kM^fzi^ y h :^ (Kratos) MS50RF-77.>?.^^'hn>-:J' 
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M+H) * -7^^:^y y-^mzo 

r<; -7 vSr#^T'^/^ J; v>;^)^ 1 4 0 y^t T<7)g?(7):*:|&^H|S®L;t^<7) 

i^-Jl'-f;?. (Clark-Lewis) # "ii;M*fflfl&ffl<7) > Eg^ftgl-i^, ^ > n 
>f SOiilffb^-^^ (A u t oma t e d Chemical Synthesi 

s of a Protein Growth Factor for Hemopoi 
etic Cells, Interleukin-3)," Science, 1986. 
2 3 K pp. 1 3 4 - 1 3 9) ^^Jffl LTitfilc-e§^o L;6^'L, h<D^mii 7 5 T 

?<7)^i; d'^y-f- KcT^^ggui i9$ff Lv>o ^-^f- K(7)-^B£<75;t«?)<7) "-fe^^^ > ( 
segment condensat ion) " ^ IE. T. ^^-W- (Kai ser) 
^> "-fciJ^^ > h-^j^j^-g-icj:;!, -f- K^j:05^>/N'^O-^^ (P e p t i d e an 
d Protein Synthesis by Segment Synthesis 
Condensat ion) , " Sc i ence, 1989. 2 4 3 . pp. 187- 
19 2] i>6 0-7 5T^ym<DM:^(D:^V=f^':f^r<7)tkftL\^^^^m-C$>^^K 7 6 
~ 1 0 4 T 5 y K<7):g?<7)^i; zl^f-'f- Y<r^%l^Kh'oX ^ ^Ut H/>o Y%WL(D 
tz)t><7y "^^atJ^-^Bg (Enzymatic Semisynthesis)"^^. 6 

«nix.«±\ V. r-y^ ^) y\d:^ (D e F i 1 i p i s ) ^. ^--tv i^y <Dti 
j^77^y >- hco^^^-^^ (S e m i s y n t h e s i s of Carboxy-Ter 
minal Fragment of Thermolysin),"-7*n>'-r'V>'^^ 
X>r^f jcw-7*>;^Ty Kv-^tKv'^A (Proceedings of 

theEleventh American Peptide Symposium) 
, ^y^Y : it^. m^i& XXf^mm (Pet ides rChemistry. Stru 
c-ture and Biology), J. E. 'J (Rever)^). 1990 
. pp. 1051-1053. -x.>;z7A (ESC CM) fij. ^-f 7">. T^^'- 7> K ; C 
. J. A. 7-a-> (Wa 1 1 one) "mmm\^'m'^it\^tzy ^ ir y <r>m^ 

h^n-A<75Xii = ^-iJr:^ }s<7)^^^ (Semisynthesis of 
a Deletion Mutant of Cytochrome by Conde 
nsation of Enzymatically Activated Fragm 
ents), ibids,. (G. R. v-vr^l/ (Marshall)), 198 8 . 
pp. 372-375 ;J. /<y}£yy.?^-'ry (van Bi nsbergen) ^. 

" ^^^-/^ v<D h V zf'yy -^Wkfi yf^)yv: miiSM'C-co^^y.^^ >; /^•--^f a 2 

^y h (D^^^^^m (Trypsin-Catalyzed Coupling of 
Synthetic PeptideslSemisynthetic Product 
ion of Phospholipase A2 Mutants in High 
Yield)," ibid., pp. 381-382 $r#.Ba<o r t o 

mm&oi-iiLKuya y tLx. i^m. ^jx-j^nmp. DMF^;t{±DMs 04^^* ^ 

-fV y^MtLX-yy )VTz^ h'^m\y>X^S.Ki^^X^i> [T. v^'J ( 

S h i 0 r i ) " 7 i - * ;^ .-h V ;v T ^ Ko 5fc.a ^ }\^^ t> A RiSis J: XI^ K 
'^^ffl<7)irM^^flJ'&M^ (Diphenylphosphoryl Azide.A 
New Convenient Reagent for a Modified Cu 
rtius Reaction and for the Peptide Synth 
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esis) , " J. Am. Chem. Soc. , 1972^ 9 4 . pp. 6203-62 
0 5^0 

m^^Km^-r^Zt(7y-^^:hArg (NO2 ) ;J3J:c;fL y s (T F A) (7)^mi!>K Z<0 

. R. (Bhattacharjee)^"L- Y'- ■^m&^^ij^^ 

m^^m^^^')^f^ K : m-^i^XUm^'i^ (Bioadheslve Anal 
ogue Polypeptides Containing L-Dopa Resi 
dueslSynthesis, Polymerization and .'^dhesi 
ve Properties), "Polym. Mater. Sci. Eng. , 19 
8 0> 5 9, pp. 1 1 0 - 1 1 4] o * 'J rfv—fbSti^ffl-r^ v-7 j:~;v*X.i-.nT 

Cys^^AMPPP. i^^y^ Ki3 Jrr;';}- 'J rr^yf- Kti. |r[60fi5T-^^L/cfpI-<7)^ 

TvJ^JP^-f >i:-^i>o ^O^, R. S. ^^yiyX (Hodge 

s) m(r> "^ryx^^^^-f^ Y^my^^tz^Zf^ Y'mf (Peptide Design 
Using Model Synthetic Peptides), "Peptide 
Res., 1988>X>PP. 1 9 - 3 0 mfi«co:^fe^r^ijffl-r;6o *M6<Jl^ {±, v 

:^y-^>^^-<-/^Y<r>mm't')>mmmm (pH3~9, ^tL<\tpm) mmm 
(0. 0 0 1 ~ 2 5 %. t < (i 1 . 0%) (Dm imi^. M^if^i^itm~m (o . o o 

1-0. 5M>fiFtL<{4 0. 0 5M<7>:^m^y :h hU'^A, 10"* -10"" M<7)lg 
0. 0 1 - lM<3Dx ^tL<\tO. 5M<7)Na C 1 ^-g-tr) ^-T, ^iS.HT — 

AM P P P <7>j»te^6<J-^6£^ J: 

mK^-<fc-kW<. %^m\^Xi>KMY> Y\ 7*^ K ^ V ->'<7)ife ^ 4j (7) 

fz)t>Ki^m'X^^. :i^itm^l$Mm («nix.*f, ^.^.-nj^^K^ (Neurospora) 

, vmm.tfz\tm.^mm,^^ho 

ttz. AMP P P^^^T"-?- F^J:0^#{c:$:|g^^c|£itL/c:t U rr-^T'^ K<??jtfE^X^ 
6<)-^fie(i#l'^ffl-e^>So ett^JE^^t J: -5 ti, *.'^*9>sr'; ^2~ 

fiEi^(4M%6«3^Ka#;<)^'* 19 , m-O'^E&T'ji*^] 1 4 0 T 5 y ^^^*i^±<?5i?a#-e^>-2>o ir 

ICJ: <9^J^?*LSiit^^^7'^ K(4icl 0> ^1 0 0*S</Mi^1^'bcr):gi/^T^ y 

K*as-^T'^> ttzm.ii'f-^miim'&^fitz^^ xiaxxfm^<r)imt> 
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F 3 - K 1- & ^^-^^afe^iSit ^ 1 1 its L 7t «^tf *3 J: ^ 'Sr ^ ^ K X 
^^^6<J*g;iS5fe3^tc^tt^* i ?^~^a;Mit<^f^!i^ffit^;fett-S) AMP P P ct)^^;^ t't v> o 

AMP P P *r=J- F1-2,3»fE^(i, ^Jx.ff^^li'fl:^6*j'i^E£^g:T-iii^T-§. 

T':t ^ sKji iJ' 1^5!- ^ K:d^ ib ^ * V ^ I- :t ^ K<7>'fk^6<J'^E£}i?§7S'fb^c7)i;t. 

•r^i-^ct: U^'^X^T ^ h^<x > V-'Sr'^tfo M. H. *;w^-X (C a r u t h e 
rs). ''T':t^v:*- U =r5?i^ K<7)*Fr*|!5:'fl:^S<I'^^fe (N e w Methods 

for Chemically Synthesizing Deoxyoligon 
ucleotides), "Methods of DNA and RN.A Sequ 
e n c i n g, ( S . M. 7-^ X^y (We i z s m a n ) -f ^ :^if~ /■^zT^) v v > 
(Praeger Publishers). NY, 1983^ pp. l-22i3j: 
D'K. -f^'^^dtakura) ^<r) "^^-^ >; rf^ ^7 Y<n^^i3 J: J^fijffl ( S 

ynthesis and Use of synthetic oligonucle 
ot ides), "Ann. Rev. Biochem. 1984^ 5 3 . pp. 3 2 3 - 
3 5 6#HBo N, N- ->'pf f-Jl^T ^ y ^ > t - vry Ji-^;i.vM V ^ 

u t: ^ y 'f^J^'i^ 7 ^ r^-T h t Ji ^ v 'J ^ V:t v F-t y - y h ^->.-^ 

^ T-$> ;g>o S. L. <i*^-^-v(Beaucage) isi ?/M. H . * ;w ^ - X ( C 
a-r u t h e r s ) , "T-^^l/T-if W':t v F*;5!.;f^ v ? h - T'":^ + -> *° V ^ 
^ Y^^m<r>^^l.\^^^ay^~^m^ (Deoxynucleoside phospho 
ramidites — a new class of key intermediat 
es for deoxypolynuclotide synthesis), "Te 
trahedron Lett., 1981. 2 2 . pp. 1859-1862;L. T 
. v^y^-^' F (M c B r i d e) ^ J:(/M. H. fi }V^-X, "■r*^v:t ^ V 

F<7)-^fig;(r;tffl'S:v^ < o-b^cOT:^ ^ F^X^-^v ? tT-f ><^WI£ (A n 

Investigation of several deoxynucleotide 

phosphoramites useful for synthesizing 
deoxyoligonucleotides)," ibid., 1984, 2 4 . p p 
. 245-248: T. F;1//n'- (Dorper) jSctJ/E. L. -i ^ t! ~ (Wen 
u a c k e r ) , " :t =f ^ v U l^^tf" F(30'i-fi)cfflO*;^^^ v ^ h ffic7?5fc 

^(Improvements in the phosphoremidite pr 
ocedure for the Synthesis of oligodeoxyr 
ibonuceleot ides) . " Nuc. Ac ids Res. . 1983, 1 1 
, pp. 2575-2584 ;^J;?^'S. P. T^'i^X (Adams) ^, "2 ^Ico D N 
A 5 1 -■7-<^-^j^nj3»t& ti y y- Fvt;u+;ut 5 y 5? ^ v^j- v F>i--x 7 r-f 
(Hindered dialkyiamino nucleosids phosph 
ite reagents in the synthesis of two DNA 

51-mers) , " J. Am. Chem Soc. . 1983, 1 0 5 , pp. 66 
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%/^)i3Y)V, *f Ti^ V Ji^T ^ K\ -fc^wn-T;, 5f^<;x^^>, ^hD-b;vn- 
f)^h^£i>o W^^ ^ u^'f- h'^^'P<r>^ i> Vi^^ Kd^;^ is J: * *5d s 

So C:ttl::ov^T{iM. D. v h (M a t t e u c c i ) *3 J:?/M. H. ^ )V^~X 
<7)U. S. P. 4. 458, 0 6 6 $-#Ba<7)C: to #*P? tl/^JJ KJi 5 ' -M^a 

o 'XB,(D5^ Vm^-7.y y i;x-7.y- ^@'*iE'(*±-eEic:S Loo 

^>sjii^ vm.^^^^£Wtitm,'^m-<^*^m-t^:LtKX ^^^^ k«^^ 
ij'jwujsv^TH^-rso ^<r>mitT.mt^) y (i i n vj^^^fc'; > (v) s^-rt^i^ 

t^fe^kL. ^^o^>^b^9>^)m(75M^*i|X^iifc^iYS'r4-fkM^l^l/^T, mWx.ifviJ'nn 
y=■;^•f--7>"^^-^-rSo ^llI#tB#<7)4S7lcT-t h::i h J:;2>^jt^^. iUi'^^/ * -^^ V 

V;tf- F^-tfA-rSo -<7) >JtI^{±. L < ii^Jf A? ^ V-;}-^ F±<^ 

T--r ^ > S ;t ii i^*T ^ > T-*, 19 > ^ 7t ^ e 'J ^ v ^ L < (i ^ v y t tz It^ ? 

^ "M.B^^^^W : Ait^ioXZ/^m^im (Gene synthesis ma 
chineslDNA chemistry and its uses),''Scie 
nee, 1 9 8 5 X 2 3 0 . pp. 281-285 J. W. -i-7*tf'y^ (Ef 

c av i t ch) . '':t'}::fr:t^Z^')yi''^^U:^^h'<oMMititm^m.m<O^W}'yXy' 
■^(Automated system for the optinized che 
mical synthesis of oligodeoxyribonucleot 

ides) , " -7^^ ^^u^j-^-i^-^ y-yy ifry h'z^^y-iizyx. -tu^-ry y 

•y Xt y Y T -f ^ — ^ y X (Mac romo i ecu 1 ar Sequenc i ng 
and Synthesis, Selected Methods and Appl 
icat i ons) CT9> (Alan) R. X (Li ss) tt> NY] > 1988^ 
pp. 2 2 1 - 2 3 4#.BBo TiriEO^Sfiv^ < OTi^coMigib t . $aJx. t'o. *° >tt (D u 
Pont Company) (7=v'>j^T> '>-f;b^>h>) , ^ U r ^//^-^ ^ 

(Mi 1 1 igen/Biosearch, Inc. {fs =~T ^ ^ y y v y 
) ^ iO^ry^-r F>'^M:t>';^•r AX (Applied Biosystems:*'J* 
;v^7. 7;j-x^->-r ^ -) ^-(^A^-C^So :$:|l^-Cf$ffl-rs ^mti/^-f ^-tf - ^ (B 
iosearch) 87O0t fz\tTXy ^ ^ vX-r AXco 3 9 1 P C R -MA T 

5 ^-i h-fk^-y-^ ^ ;K?5#*fflli^^M:t"9--^tt<7)-tT';V8 600/8700 
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i^^'r-^T)VtfziimP CR-MATE^-p;W3 9 1 D N A-a^^^S^-'if-X vr: ^ 

T^l' (TT'v^f K/s>f :tv;^xAX/N'- 0. 9 0 0 9 3 6 , z-^- v a 1 . 0 0^ U 
ev3>A> 1 9 8 5 ^5;^) Kmm^flX\^^i>o 

:^^) ^ U:^i-V^(DM^k<^-^ y-T"') yf^^ ^ 5' v ^ h ^ -> ^ 9 ^ ^ 

mitr y ^ ^ u.m-^^uz^^i)^h^Mit^'U^^-^m^-r:btzit)\^^ ->-jb$in 

T^vt-T, 5 5 - 6 0 X:X{^--^£ < i: «b 8 BfM-r h-T^o -^(D^^. rf 

X^M-f^^h 'bT'g^o PCR-Ma te Model 391 user's ma 
nual, supra, and M. H. Caruthers et al.. "C 
hemical Synthesis of Deoxyoligonucleotid 
es by the Phosphoramidite Method, "Method 
s in Enzymology 154, (1987), 287-313 

?tL;2, 4)<7)-e{i^(/^o ^<r>X^ ^Ut H/»:^ffi<?5-o{±, UHLfz 1 2 %*''J T^^ 'J;i/T 
^ K;5!>7y'^';i/m:;2>, 20X40X0. 08cm, 7MS^, 9 0 mM h U y!. - H C I 
> p H 8. 3. 9 OmM^U- h. 1 - 2 mM j:--?- 1^ > -7T 5 >I23KK (EDTA) 

h 'J '^i.ft'*?). 5' ^a^tiv^pt ^ «; ^;i'^^3'$r^< 5^ i- j*-^ KO'-K'; 

'))\^T^ Vr)un^i^m'^^X^^o W^^il^^^^^ V ::fy^i> V^^V(7)^^ (0. 
3-- 3. 0A2,o^i^)ii^nJ±rxm^^m^K.^J^^>k<tiy0. 0 1%<D^a^y 

< t 4) 0 . 0 1 %<^^vi^>->Ty -JU^r^tf^Ji/AT = K : i 
mM<7>EDTA-:^ h U-^A ( 9 J: «9 : 1) •ft^lli^.YS? n> •^lit7K.?&4'-C 2 ~ 3 

m) 8 0 - 9 0W-e, |^®{;fR);6^oT. ^ 7 y - ;u ^ 

< t ^WT^ Kr;K7) 2/3 <;)^L®tc#tfjT^ ^-cmfC?*iJli;;!5^it^ 

>9 y ct ^^$fc'^jgB^y7J^f--7 iJ' 9 y^i-fi^, ^tt$r, ^x-f ^- ^- 

'fl:-^"^^^t^f|^^ n-7 h (enJx.{*S i 1 i c a Gel F-254;F 

isher Scientific Company, Pitts burgh, PA) 

^t^^-X^^^o L^'miii:fjmt. 0. 5mlcO0. SM^mi-hV^^. pH7. 5 

^<DmM.L^j:-^^h<7ytiA^. RV^U^^x<7yy j:. y - )v : ^ uu:^)\^A ( i ; i , v : v ) 

(ifi^l 0 - 1 0 0 0 ;/ I ) (Dm^^J:mmi^> ■POx.ff l O mM<7) h'J;^-HCl, pH7 
. 5, ImWDEDT A=.i-V'}^M,iz. XJiMTO^TKl-MrS L> -2 0'Ct?^jgi- 
* 1 7!)^"e |;^o "Purification of oligonucleotide 
s using denaturing polyacriylamide gel e 
lectrophoresis''in Current Protocols in M 
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olecular Biology, F. M. Ausubel et al.,Eds. 
(1989)c7)^--yh2. 21 #HB„ 

^ V^^Y(r)-^m'^i'^'^\V-Mrt^ io(D\t. i^ffiH P L C 9 A±TC0i^ttBfe^f£#i^ n 
-^Y^yV^- (HPLC) -C^-2)o J: 9 ^^M^ffi H P L C * 7 A H (i, M^-cov'J* 

-e§S:Mi 1 1 ipor e/Wa ters (Mi Iford, MA), The Nes 
t Group (Southboro, MA), Rainin Instrument 
Company. Inc. (Woburn, MA) .J.T.Baker Inc. (P 
hiliipsburg-NJ) - Alltech Associates Inc. ( 
Deerfield, ID, Zli Pierce Chemical Company ( 
Rockford, IL)o*U3^J^^^V:t-f- Kli. ^fi^it. ^ t-CBtriSH 

P L C* 7 A^^^^Jx.(i\^ < o:^^(7)igi^>Sr#^gLi^ (non-destructive)^» 

ti. 0. IMCO h V^'^JVT>^^'>AT^rx- ^. pH7. Oiig^'f. 5%~4 0% 
<7)ilffl, »i L < {± 5 ~ 3 0 %<7>IEH-e^^o fif ^ t < lijffi+gH P L C * ^ Ali, c:;rLH 
|g'^L;^:fi^T;i'^;w^53^> «^x.Jf^^lS^=-?&4 . R^JT.^^ 8 Xfi^^iEiF^ 1 8<7)t 

$r*36> MffTT'^^?-^. 3% (v/v) <7)g^^7)ci#viS4»l-^aTM 0-3 0^HT-S 

fteOig^^#ie> «^x.ff-^f-<X#f||^i^ ^ 7^ -t; J: V)ffiM-r2,o t'5r»ttL»f. 

P L Cli i ^T-§ -S,o G. Zon^tO^J. A. Thompson, "A 

review of high — performance liquid chroma 
tography in nucleic acids research, "BioC 
hromatography 1, (1986). 22-32 #,Ba„ 

•J >^ 2 %<7) h >; y}U:t^mmi^ 1 ~3^MBSi--5. CI 1 J: h 

<b?tL, ^com. tK^'o 15-40 %oT-b h - h j^fp-cmB-^it^ho ^<^^k. mss.^ 

K(7)J: -9 J^*^ ^ nt: "^/^'^pjt*?)®-^, XflT^i^* •^?^'>-(7)^^<?) J: -5 '^^IgUJ: 
^DNA<7)^t4lc J: y) , 1 X{±^tiW±coAMP P P^n- Fi-& itfe^li^*!) ^ tL 9 ^ 
o .-^;^7.x- Wr^KJi ^nh'tX<iiM(DDNAXli:^ ') =f ^ ^ K 

Jl. T4 5l^'JJ?i5'l'^^K^t---t*C0J:-7'i^*=^^ViT^^fl<jH|S-^$tl^&o Cur 
rent Protocols in Molecular Biology, supr 
a. <7?-t^v'3>3. 10#,BSo ^l§0^<^t£Hl*I<7). iitjn<:^ftS<7)DNA(7)#:STXIi^ 

T4 DNA ^):ff~^X-itm-r^:itKi <0^^l^^$ttO mm<7)C u r r e n t P 
rotocols in Molecular Biology, supra. co-trJ^v 
a> 3. 14 #Mo 
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t"t?^-2>o mTsScoT. Ma niatis et al.. Molecular Clon 
ing, pp. 104-106 #Mo 

±m<r>:}3i^ii. ^^^mi^-t: i>:k^»(DXii^x<D^n.m^^y^ h\ r amp PXfi 
RAMP P PR^f:^ >; n-^y^ K^n- KT <i>jtf£^<7)S?ii<7)/^i6(- L ^ ^T'f" K^!^ 

o i<7>:^ftH{±. ■1@^<7)^7"^ K^roLzi^. ^X{i:'|@>*'<7)^t7*^->;' h<7)^$' :3- K-TiS 
7':=.-V >ir?tl/iDNAs fiaix.{if^'; (bridging molecule 

-r y 3 ^'Sr LtiB'rM<7)^-7'^ K$r :3- Y-t^ii^^^. {i^U < ^b— ':>i,;g>T- 

T^-ij :^^*?it;i:DNAc7)5fe3Sgti, m=i-i> DN A@e^J(;55fe]!S(7)M<7);t 9 y > ^J'* 
1-Sffi*ie<J=5rfei/^DNAa2^J(^|g>^$-Brtgji-^S J: T (i^^?tL&o J: ^)f^c^XfI-e, 

$tL^^o J: •9/h?'5rDNA-fe;5'-^ > ^_h<7)^-/^*- 9 y 11° > ^;5lC/fflli65^^<7)|MJ|g{i 
> f^«^^ei^Mf L < '&>/^-oiJJL±cr>DNA-bi5^> :^ h (TJM-g-^-ifeJf ^ J: -7 J^l^^-C^v^ 

>i/$tt/cDNA«:. ±IB<7)jtf5^Pg5DNA@B^Ji;ii^jD$*tSDNA<7)^jtm3(/^T|e 
^l&^«7)^Hl*j<^j: v rf^-:/^ K^3- Ki-^ J: ^tD NAif>ti;^'^$ 

n;tDNA ^r^l-^f^v^o - 9 ? tlTt D N A {i. -eof^. iS^'Sr^^. -PlIx-tfT 
4 DNA 'J i}-^Xi$m.-t^Z.h HJ: ? ^ o ®^ D N A -fe i^^*;^ > h Ji. 

. ct U rf'^T'^ F^r^r- F-r^Si|?-K)'SrD NA»f>t^^f^fiK$ tiSe «*?^fl<l'5rD 

NA 77^^ > h^-^^^ilrtc, DNA-t;^^ > h*S'^cr)7t:«;)<7)iit]D<75^-< ^' ^l-XtiXflT^^ 
'il<^t ^ti^J^'&ti. i£^<7)4'Ml£|i&T'^#P)a^.^S'^?n;^:DNA■fe^>';^ > h {i, >jij|fe60 

^--'i-a^li J: »9ffiiJ?tL;g>-<^T-^b^o H&IE<7)C urrent Protocols 
in Molecular Biology, supra. <r)'m 2 ^^W.o ^<0^ik. <£ ^ 
:^^'&:t U 3-^-7'^ F^rri- F-r^>S^6<J'iDNA 7 > ht-. ±IS<7)jtfe^Pti5 D 
N A m\\ ^#Jp-r ^ C t -C §c ^ o 

J: >3 0fSfe ? ii, Iti^fflMOD N A p( 7 - -If HJ: 19 D N A @e5iJ<7>p< -y-t > v ^ - R N 
Atte^J (mRNA) ^co^^^-it^-t^DNAee^iJ-r*^. JafS^-T'n^- rJ' -ge^ij $r 
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i>:/^^-^-mnf)^hmm^fin ^Jx.<i\ y'7 2:^m'\±mx-^i>B a c i i i us 

s u b t i 1 i s ^^h<r>i^MM.ii^ (vegetative gene) ^n^- ^-gfi 
^J{±. VvJ^mi^Wc^iyE scherichi.a coli tc^Jt-&^7'^ K]gfe^<7) 

^fi, itfe^=-^-5 Tr^^Ml:ge?!jT$)So ^ CO D N Agfi^iJ (±. ? 

fi:^SI5^^?>o ^(DJao <&ae?iJ<7)f^J(±. Salmonella typhimurium 

his operon r h o -^^jZ^^ ^ - ^ ^-^ - ^ - gB^J-^^^ »9 ^ S (^Jx. N. 
E.Winkler, Escherichia coli and Salmonell 
a typhimurium:CelIular and Molecular Bio 
logy CF. C. Neidhardt, Ed-in-chief;American 
Society for Microbiology, 1987]. 1^25 x l± 

Agrobacterium tumefaciens T i zf^T.^ Kfiio:t ^ h t: 
>v>'3^--e^'-^ ^-^-Se^J (0iJx.tfH. D e G r e V e^. "N u c 1 e o t i d 
e sequence and transcript map of the Agr 
obacterium tumefaciens Ti plasm id — encode 
d octopine synthase gene",J.Mol.Appl.Gen 
et,l. (1982), 499-511 #.Ha) „ 

xi^y)^ Mii^^M^^w^^fix\^^i>mi.m^^(D'?-(y'K'm^-r^o m^^^. /s^j^t^ut 

mm.<D9i^^^hm^^i!lfzDNA. mx.i£E scherlchia coli <7)#BJ3&t^ <fc 

iX-ho ^<OX ^'i^^'^-(i>Vectors:a Survey of Molecu 
lar Cloning Vectors and Their Uses by R. 
L. Rodinguez;5lO''D. T. Denhardt (Butterworths. B 
0 s t 0 n ; 1 9 8 8 ) t'lfi® ? tLTV^:s>o T. Maniatis^.Molecula 
r Cloning, supra, pp. 247-255o 

^iT^ct <. J.o/i/c{±*|^?tLT^ J: < , Wji-m'^n^^ ^fzl^M.t fz 

\^'^nm'^n^^\Lfz^^-^.xmm'mwMv^n\.x\^m\^n-^c> ^-f^- k =^15^40^35^ is 
m-r&ijmi. m±mn^<DmRv'y^tfzimmi^x^'i^m. mnmmt fzityi^nxmm^ 

m:&x/ytfziimmm<Dmmm^^^t^o m^mmt LX(7ymm<^m^Km^^m^mm 
i^ik!-tL^^is-mii. ^ibhfixy^^^^m<DmKm^'ti>o ±Mm<^±mi,^mLx. mm 

mm<r>mtfzi±MJ±mmtmt Lv^o mixf^, h. h e 1 1 e b u s t , -d l f f e 

rent approaches to stabilize a recombina 
nt fusion protein", Bio/Technology?, (1989 
) . 1 6 5 - 1 6 8 i:^m<DZto ^m^ilfzAMP P P{i. Ml-^fS^ L'Sr (.^-C-e ^ (7) 
^<7)ti<DMmxi^m^fixiiX tfzii^-( h V^y ^ ^^y^^ 

^<Dm<^^mmt. v^m-^it-r^ :Lfih<Dmii'i-^^ML. j.oamppp^^ 
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^9^ ^fn'xy)m^mmm'miF^'&:w^L^^o ^<D'ik<Dm^. ^m-^mmitm^m^ 

S5' 7'o^-^-|iMJ5.c;=-3' OC S =5^- ^ ^-^-^-Hi^Sr^i-i-SAMP P POjtfE-? 
) Ti^MJ'^atfe? WHt. Y y y Ts^yyT n 5 <7> :t •x' -> y .-f^ * h v > :^ "7 ^ ^ - 
-tfl^I (npt II) , ^7.y ^ y 7.^) i/yT't^)V Y v y jL^-^^y^^mt-fh 
jifa;^) -C/h^v^^jj^x.'T'vX 5 K^" t^;^ -/^ -f > ? ^JlTt T - D N A|M1^<7):^#(7) W 

J^nmU^^. ^^y^-^xmrnm^L^h^ R. B. -Ro V ^ hhm. -a simple 
and General Method of Transferring Gene 
s into Plants". Science227^ 1985> 1229 1231 

^b^6<Jli|f#? itS^A (F!lx.<f. *°'j-x.^^>^i; n-;uj::J:jg,;H. Lorz«b 
^> "Gene transfer to cereal cells me d i a t e 
d by protoplasttransformation",Mol.Gen. G 
enet. 199s (1985). 178-182 ^#B9<7) Z. t) , /^-^ 77^4 y 
X(biolistics) (W. J.Gordon Ka mmh^. "T r a n s f o 
rmation of Maize Cells and Regeneration 
of Fertile Transgenic Plants", The Plant 
Cel 1. 2. (1990) . 603-618) . 4 ^7 u ^ y ^ 'y a y (G. Ne 
u h a u s hM. "Transgenic rapeseed plants ohta 
ined by microinjection of DNA in to micr 
o- spore-derived proembryoids", Theor. Appl. 
Genet., 74, (1987). 30-36), :&a^<r)m ( I . P o t r y k u 
s. Bio/technology 9, (1990). 535-542) =Sr-^tro 
B a s c omb ^(7)±|Sco5:i^mER ? tiTU^S J; ^ ^m^Mtii^ ii:t ^ y Mit 
T ^ ymmtfzHN-^mKm^^^fzMe t T< ym^LiiHi^tfo ittA,<7)p{f-^ 
->{ii^>^*;i.^;Wb:?tL^ ( " (f ) Me t" tW^^H^) o ^Hife. :^mmmKm^ 
^iitz^'y y-^^Mii t fz i^-^mi~nm^fifz^^:t ^y tfziii^-yh}v^ Mt>( - 
y^^A.x±m$ii&zt^^$>& ( "Me t - ^ y^^^^Mtif^^ti^) o 

zfiii. ^-VyT-i y^'^y'i^h'tLXXMi'^^hfix\^>^^7'^h^mm (G. v 
on Heijne"The Signal Peptide" J. Membrane 
Biol. 115. (1 990), 195-201 :S. F. Nothwehr^a?JJ. 
I. Gordon^. "Targetting of Proteins into 
the Fukaryotic Secretory Pathway .'Signal 
Peptide Structure/Function Relationships 
"Bioassays, 12. (1990) 479-484: ^t^KK. Werner 
^£y=G. Schatz^, "Protein Translocation Acros 
s Membranes", Science, 24. (1988) . 1307-1313 
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•f^Yttz\tly!f-r)V^Z^-f-Y(r>mt. ^> v><7)^yf^ K (SEQ I 

D NO. 21) (J. ChenSa=~J. E. Varner^. "An Extrac 
ellular Matrix Protein in Plants. Charact 
erization of a Genomic Clone for Carrot 
Extensin"Embo J.. 4, (1985) 2145-51) :SC>=':t:tA ^- 
a-Ty< -y-'^cD^-f^ h'(SEQ ID NO. 22) (J. C. Rogers:^ 
XfZ .Milliman^. "Isolation and Sequence Ana 
lysis of a Barley Alpha-Amylase cDNA Clo 
ne" J. Biol. Chem. 258^ (1983) > 8169-74;T. H. D 
.Ho. "Regulation of Gene Expression in 

Barley Aleurone Layers ".Molecular Biolo 
gy of Plant Growth Control. Alan R. Liss. I 
nc. . (1987) . 35-49K;C. R. P. Knox hm. " S t r u c t u r 
e and Organization of Two Divergent Alph 
a - Am ylase Genes from Barley", Plant Mol.B 
iol.. (1987). 9. 317 ; MO'l'B. Khurshee dSO''! . C. R o 
gers^. "Barley Alpha-Amylase Gene;Quanti 
tative Comparison of Steady-State mRNA L 
evels from Individual Members of the Two 

Different Families Expressed in Aleuron 
e Cel Is", J. Biol. Chem. , 263 (1988) , 18953-18 
9 6 0) -e^2>o 

-y V y 7.7- y {/^ )\y^'f^ Yt^-if^^mv^\t.m^ ^(Ty\zUt Lv>o ±I5<?):A:M 

^-fy7-^y'!:r^-f^Y\t. iS'^. 'e<7)N-^SSt^#llD$ 
:f-^-^:z.y^fz\ti^)\y\ ji'^t^ ^y ^^-^&o ^^^<r>^-f^ h'ttzii^ir <; rr^T*^ 
K (^<DlJ-^mi^^'^^^fz;<^^ =~y ifzti^^}u^ Mt>^^:t -y^^j^. ttz\t^ 

-eii^i/^o -fpTt^tLf*, ^-f'jT^ y^^-f^ Kfi, ii-^, mm.^<r>^^^<Dm'^^^^ 

AMP p P(7)N-*3St^#in?*i^c>':/^;p^-7'-?- vmn^^t}:^^m<r>mm\^(r>^^^ 



(SEQ ID NO. 

1) ; 

(SEQ ID NO. 
6) ; 

(SEQ ID NO. 

5) - (S EQ ID 

(SEQ ID NO. 

5) - (S EQ ID 

(SEQ ID NO. 
5) - [ (SEQ ID 



2 1) 
2 1) 



- (SEQ 

- (SEQ 



2 1) - (SEQ 

NO. 2) : 

2 1) - (SEQ 

NO. 1) ::BLif 
2 1) - (SEQ 
NO. 10)- 



I D 


NO. 


1) - 


(SEQ 


I D 


NO. 


I D 


NO. 


1) - 


(SEQ 


I D 


NO. 


I D 


NO. 


2) - 


(SEQ 


I D 


NO. 


I D 


NO. 


1) - 


(SEQ 


I D 


NO. 


I D 


NO. 


2) - 


(SEQ 


I D 


NO. 


( S E 


Q I D 


NO. 


5) ] 3 


-(SEQ 



ID NO. 1)-(SEQ ID NO. 5) - (SEQ ID NO. 10) ; (^ 
<r>m^. (SEQ ID NO. 5) HWLTX a a' -X a a' {iG 1 yT-^b^) "C^ 
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^ t HK^Jt-S) AMP P P(^iiffllC#{;^.i:^;is^-2,o tii^L^j:^''^. A M P P P 

-r-ij^T^lCf^ffl? tL^ii-^, <^ffl?tL-2> AMP PP{i 1-1000;/ g/m 1 <??AMP P P 

& fzttXDW^^y^^li^ Methods For Evaluating Pestic 
ides For Control of Plant Pathogens, K. D. 
Hickeyli^. The American Phytopathological 
Society (St. Paul, MN), 1986 izM.hfii>o ^^m<0 :l (D^I^WH^ ^i: 

^'^M. tfzii-^^ a^^±)\.^t^iitzm^u^mm-r^mm^^t^o ^<^mMii. 

ft<7)teaiS, #H-'fffi(0*^:t m^iiC a-" ^ . M ^ . ttiitF e* * ^^t^ 
^^^ti)mtL\^>o ttz. nfUiiffl{±. ^^^nt^mm<Dm^^WL^mttziiAMFFF 
«r^^SL=&v^:^^ti J: ^^'^L%^j:\^->fmi^^^^iitzW:(Dmm^U^m^^mLmi>o 

^^nmti:mt^^u±m-^^AMF p p ^mth-ri><DKitm^ti^m^. ^tihtmo^m^ 
Base omb ^oo_LiE^:fci^{±, fifzm^mmi^^itm-ri>um^y'^ h'i'm'T 

^£^-nzX^'otZo tfz. Base o m h h <^ ±3S.<7):ScM.ii . W^^h<DU^)U<7)U^^^^'Sr^ 

•r=b^m^:f^v'kitm-r:hzti}^mtL\^^:it^m^^Lx^^fzo lh^^l^j:^^^. z.<Dy^ 

^j:mtLXo:)^^M^itl&t\^^omm<r)fzi^. ±CtzT-'}^ii. AMPPP RAMP 

p ptfzii:^- u rf^y-f- v^mm Let V t-t^^'^(Dm^mm.t fziiitmmmzn-ri>m 
ti. mmi^<r>^m^j:m^j^tfm:<r>it^&^nM<otziOK. itmmKmuL^j:^^mm<Dmmn 

^-thm%^£:^i^')~=-y ■!f^^^w.vfz<> mtiimi. -e*L{i. ^m.^fitzm^w<r>^ 

m^'iL^mtL^j:^^i!)-^hx^^o lEii. ^^m<D:^^ - ~> ym^^t. m^\f. a±*fflm 
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^Jx.^f^the Handbook of Plant Cell Cultur 
e . 1 ~ 3 %^ (-7 5 9 > • /N-r >; V > ^*|± (Macmillan Publish 
i ng Company) , NY. 1983-84) tCg^i^^ ?i tLT J: 

^'M'^'^mW^ ('?-cOft'-C, *fflJ8&!S;®J^!il&ife3is*W?*i*) ;&^^!&oTV»T'i) J: v^o CItLt, 

— m,ww.-=^^. ssm^-^, iiicMv^5'-^->-j7 A. ^'fk^>*'>. fism 

v>;^f>, H^^b^ V ^';r7=^>^, mt-y^}^. m^-y^)i'. &iti^V^ 

* tiTi/^Tt Jri/^o iwi;flic. W^!^. mA.ii. ^'B^. T r:=-y-^ ^ 7. )\^y ^- h . 

^3-?->-^, h t: V K^->> HC U U *'-7 f-r 5 > HC 1 > tf ^ = > 

( h 'j y.- Ka^->y T ^ y ^ ^ >) . ME S (s - CN-^;i/* 'J y ] 

^m^mmio^mMit i o ;/ 1 ~ i ^ i <7)fiffl-e3fe i^^^o ^iiK^^w^'^*fflji&<^*^^<7)« 
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r h nr g) mmtfcli. iki-tL<t±. mmmm-^^^^ULU&o "The Use 
of the Oxygen Electrode and Fluorescence 
Probes in Simple Measurements of Photos 
ynthesis", D.Walker, 1987, Hansatech Ltd.,K 
ings Lynn. Norfolk. ^1I^#hs<7) Cl t <> 

R AMP P PRXf:^ rrf^-T'-f- K*"g-tp^o;5^<7)^ FH^^-g, 
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Ho. At Ko.l2*** (SEa ID SO. 20) 

1 7 net -<r^ ¥ No. 16 Wet-(5B0 ID »0. 6)- 

(SEQ ID tf0.20) 

18 I) ,<^y^r3^:ff^ ^ y I (SEa ID MO. 9) 

1 a Ser-^^W ^ y 2 $er-(SEtt ID HO. g) 

ttS&ieSlZ«ar 'S(SEQ ID HQ.)^^ir. 

(SEQ ID HQ. 5} OXaa'-Xaa^ S;t%^GlyT«^« 



10 



^7^» pMo. ^T^^K SEP ID MO. 

1 T^er-f 2 (sbq id m. 2) 

2 -TffH ^yl (SEQ ID KG. 1) 

3 * ^ n e VA-EHi (SSa ID HO, 8) 

4 PI (SEQ ID 10. 6) 

5 Hag 2 •^'^ (SEQ ID NO, 2) 

<n-JSIiei^) (SEQ ID tfO. 2) 

6 Hat 2 ^-C {«3Ht) (SEQ ID MO. 2) 

(SEQ ID KO. 5) 
(SEQ ID MO. 2) 

^ PGL* (SEQ ID MO. 7) 

8 y /<-x^*'-f 4;i>'2 (SEQ ID MO aO) 

9 «et-Hag 1 r ^ ^- 

O-Sli^} Met- (SEQ ID MO. D- 

(SEQ ID MO. I) ^0 

1 0 (Gltt 8 iMaa 2 (SBQ ID HO. 3) 

1 1 Met [Art 7, CUE. Wet- (SEQ ID KO. 3) 

Des $«r 23] Mas I 

1 2 Met ikrg 7. Olu 8, nat'<SEQ ID M0.20) 
Pro 23} nac 1 

I 3 Cys (Arg 7, Glu 8. Cys-(SEQ ID HO. 20) 
Pro 23) nsit I 

I 4 i/ xjx.y 4 KSfctt^n/:: (SEQ ID K0.20)-S-S- 

-<r^ KMo.13 (SEQ ID MO. 20) 

I 5 a-«ia^*nfc'<rf^ k (seq id no. 3) — 

Mo. 11 t Mo. 12*-* (SEQ CD MO. 20) 

1 6 Hct-W-Jiefi-Snfc-crf- V «et-($E0 ID MO. 6) 



30 



40 



50 



C64) 
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AB I ■tf';i'4 3 0 A^-/^ K'^^^S$-ffl».>, t-Boc«g|^. NMPt^ODCC/ 

U0BT±m.Lfzmi±^::^7-)vmi^KmM^m^tLXG 1 u (OBz 1 ) ^ H i s (B 
om),Lys (Cl-Z)*5j:a^Ser (Bzl) 'gr^ffl LTt-Boc - (Mag2 
) -OCH2 P AMmm^m^LfZo :i<D^miO • 5mM (740mg) t-Boc- 

5 e r (Bzl) -OCH3 PAMWIt (SJ^J^=0. 6 8mM/g) :d-t>Pli&L, 
i&^^^Sl-ct »9^lJffl?tL-2,tIipftjNMP / t - Bo c<k^^t-f )^KVt'oXK^^mm.^. 

un^sr^y^ h'v >^m<^fzebizmim (±i5<7)-9- >; > (Sarin) m<^xm0m) l/z 

^etflgcol^j 2/ 3 ^-M a g 2 - OH (^7°^ KN 0. 11! 13) is J: (Mag 

2) - (Gly) 5 - (Mag2) -OH (-^"T'-^Ke : *M^^J 2 ) (O^^X^m-t ^tz 
ii>\zl^^]^\^fzo t-Boc - (Mag2) - (Mag2) -OCH^ PAM#B8 

mmX^fZo t-Boc - (Mag2) - (Mag2) -OCH2 P AM#Bi<^]|2»{i 0 . 

6 9 0 9T*^o;to 

^N-*^t - Bo c *{iTF A^f^ffl LT^'^7'^ Y^WuKii I9I5^*L^ ttzm^-f^ 

Y^^^KU^w.^^ 'fy-^^]ikT(D\^/n (1 ow/h i gh) nFm-^mmLxmm^-h-^h 
mu\.tzomh. 0. 3 9 g<D^-f^ v'-Y> kummu^m^Q'cKx 2mm. i. om 

L^^tKHF. 2. em \ (D'DUSi&i.Xfo . 4 m 1 (7) p - ^ W- ;i'$-^tf v^/^t 
ti«^t7t:o ^HF;fe J: O'DMS $r^^?-€r;tt^. ^^^^ K-^ligjM-^!^^. -1 O^T- 
3 O^iSctO^OrT'S 0^. fr^t't 7 m 1 <OHF^ 0. 5mI<?5T~V-;u. 0. 3ml 
«7)DMS> 0. 2m 101, 2-J^^yi^^:^-)\yio^XJ^3. Omg2-^;v*7'Mi°'; 

vyi^t^m^t^Kmw\^fzo YLF^xt^mcow^^^m^^^tz^ik. mmm^ki^wa 

*;i'A-C^fflL, ^:<7)ig'^!i3=^ 3 EI 5 m 1 C^- L, 3 m 1 60BM E t^t:: 3 
0^9-m#L, 3[a3ml<^i:i 15 %g^®/'BME-Ci3 J: 1 5 m 1 (7) 0 . 1 %TF 
A^r-^tf 5 0%7K'r4T-t h 9 JU-^vS-e 1 damUT^ro TK-r^ttm^l^^^'^L. l Om l 
(0a:.-•r;^T-3IeI^aaiL^ f*ifS^:^LT. 152mg (*t65%) tTJ^T*^ Kig-^i^^-^i 
tzo >l(7))mS^--?-^5^ K$-|^4 m 1 O 1 Nils? ( 1 %(7)BME ^-g-tf) li?#li?L. 1 NS^^ 
^<D2. 6 X 1 0 c m<D^^-^:^y hMBio-Rad)AGlX-8 7A ( 

K';>'^tl (±IB60^j-'J> (Sarin) ^(7):fci^#BB) Hi ^) ^di ? ttTt^^^-f- KM 
^^•^^L. f^^^^LT 1 2 2mgO^-7°^ K^#/Co ^t-> >r<7>^-7°f- F^4 Om 1 
<7>1 0%Sj^mT>-tr.C'Alc-^^SL. ^SUT. ^^#H^TT-2 4^raJi:^HL7t:o ^ 

(Dmu'k^m^mx^. ^h^tznu^^^&\, i %BMES-^tj' i i\<omwLi)^(:>w^n^ 

LT, ]e^65ti 1 9 ^mg<D^-f^ V^ntzo 

Mmm^^W^ii. ^-7°^- F(10-15mg)*2. 2X25cm^ 10//^ 300 A<^ 
e^y^ (Vydac) C - 4 * A J) ig L j^A L> 6 0 ^t^it >J A + B 0 % - 
6 0 %«7)||f^^gHT-^tfv#ffifg-e-^ai L/co yft«(i6 . 0 m 1 /m i n -C* ^) . -^^^Ati 
0. 1%TFAT-^I9. ?#^KB(i0. 0 8 % T F A <7) r-b h - h U Jb-^-?^T-$> , S£^l{i 
2 3 5 nm<^UV^f$ffl LT^jaLTio <^^7'f- KO'^^t"* h U 7 Ji/:t ag^Bli^ 
fl^ti*>&. 5 1. 7^^;'^tB$:i^^.±t:-^^' CltL(iHP LCm: i9^Jt 9 5 % 
ti±-e^2>^i:;6>'^$*i;^:o ^it «r F A B - M S J: I9 L/co amut^<7)a^flS (M 
+ H) (i4 9 1 7. S-ei-i^. ^ifliJ'IIt{i4 9 17. 8-e*o;to 





t-Boc - (Mag2) -0CH2 F Aumm (6 8 0 mg) ^%mmi tmm^^Lx 

PSSt> ^f9<7)'^7'^ K{i[l]|i'^^Ji-e^§-^?^^■/:::^^ 1^ 2 OM a g 2 ^i^OT ^ 7 ^{i 
^^'T";!/* y > ^^-feSr^Uffl LT#tD L/co t-Bot - (Mag2) - (Gly) * - 
(Mag2) -OCHz P AHWfl|<7)i|X«{i 7 3 7 mg-e*o;to t - B 0 c S<iD|5^*m 
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^^O-^yf- K-PMA^I8 ( 1 . 0 5 g) ^mM7 X-mm^Lfc t -B o c - CA r 
g', Glu', Pro*']Magl-OCH2 P AMmm<Dm I X Sift^h. ^^fyi^ii 

-j-f')y^''^^i.n%mn i ?>%m.<D^m^Mt'm\^xmm.vfz^ t - b o c ^^^*L;t 

Ifel^S^J: C/'lfl^^^JfiMI 1 LT*i4 LT. T'^ K 5 6 2 m g ( 

8 4%) =Sr#/;o ^ifeB^J 1 IE«<^jtP < ^ ^ i C/H P L C i|tS^^*^ L 7t:o tBL^ 

6 0 A4^0 4 0 %B-^W-;im?S[55^<^A4>{i 6 0 % B S-^tf'^iB?^'^<7)}tJ^^Be 

$rf$fflL?to S^<^^-:/^ F<7>'>>-r* h >; 7;i':tng|KJtg5i^{i^;5,, 4 3. 8 ^U-^ 





t-Boc-Pl-CArg', Glu*. Pro^']Magl-OCH^ PAM^^fll 
( 1 . 4 0 g) ^M^J 7-epiSL7t t-Boc-CArg'.Glu*,Pro'' 
] Ma g 1 - OCHj P AMmm(Dmi y 3-3i^h. V-f)\^i] y-f') y^rm. T r p (C H 

0) idXzfmmmium<^^m^mmLxmwiLfzo t -b o c *^i^*L;tf^. esi 

>^ - ^J^0o L^^,^ 4 053-1^^1-^. At^-HS 0%B^-^tr?#aiv^55^-ib Aft'fi 

6 5 %B?r#tfvti±l?^t-eco«ftJS^Se^^iJffl LT 2. 2mmX2 5cm. SOOAcOtf^" 
(Vydac) C - 1 8 ^ A±-e<7) H P L C 1 m I /m i n ) l'«fc»9:i<!0 

9^i;M$*t-g>it^r^L7to ^itti F A B -M S J: »9 «|^, L 



^ifef^J 1 feft<7)?^M^i$ffl LT t - B 0 c -M e t ^¥-f)\^ii"j :/•; > i!^LT. ^Jfefnj ] 

0- egiML;t 7 40mgOt-Boc-Pl-CArg^. Glu'. Pro' M Ma 
gl-OCHz P AMiSilit L/co t -B o c Lfcm, 0 c7)^|IKT-7 4 
1 m g(7)^^7°-f- K-'^HISrM^a^S-ol^^LT 305mg (66%) <^ifflfl^':/f- K=S- 
#?to M^^-^ K<75lf^(i^J((66^J 1 <7)#jt-C*i& t/c)6\ 6 0^tiS^> A4^c7)3 5%B 
-i-^-^mj^jJ^ib Aft'l^ 5 5%B^^-^tf?im?S'^(^iftJ^^Se^f!effl L;to S:^<^'^y^ K 
<7) K-T* h 'J 7;W:^-nfi|gfJfcS^lc^,2,, 57. 5 53't;?tffi$tL:6ie-^^ft*:>/t:o CitL 
tiHPLCHJ: i9Mlt9 0 %Jiii±f afe S C: t ? *i/::o «it{± F A B -M S J: ^mU. 
\.fz^ 

1 2 : ^-f^ KN o . 18 c^^i^ 
t -B 0 c -R-Ma g 1 -OCH2 PAMWUi (9 3 0 mg) Sr^fii^J 4 t?pM L/c t 
-Boc - CAl a' ' - Gl ' ] R-Mag2-OCH2 P AMWHIco^ ^) 75-f> , 
%Un\%m,'^^M.xm^\^tZo t - B o c^*|5^*L/cf^. HifeSnJic^^Jli-eg 2 0m 
g<7)^^-/f- K-^li^M^M>5^oPi^LT 2 9 6 m g Offl^'-^ y-f- K^^t^o g^^f- 
K<7)j|i|iJ{i^Ji^J4 <7>^)i-e^iafnJL7^c:6^ A«t'<7)2 0 % B ^^vtffi-^Tj^tj A pf^H 4 0% 
B ?r tr m T^^cT) j^^ le ^ f ij ffl L;t:o Stb < ^^7°-^ K<7>'\^-f h ^^v^ng^S^Jg 
Slw^>^, 30, 2^Hv§m?*L-2,±t;-^jJ-|fe*:)/co itL{iHP LCm: ►)*ilfJt9 7% 
J^±-C*^Ci:;{)S^$ tL;t:o Mitti F A B -M S liJ: i9lii^.L/s:o 
^tSfni 1 3 : ^7"^ FN 0 . 11 <r>m^ 

t-Boc-Met CArg' . Glu* , Des Ser' ^ Magl-OCH^ P 
AMWfla^ 0 . 6 mM (92 3 mg) <75t-Boc-Lys (CI-Z) -OCH2 PA 
Mttfli (WMJ^=0. 6 5mM/g) tJ'*^. Ar g (M t s ) is J: O^'^jjEfi^J 1 <;d^)I|IS-^(I 
fflL-rii^L?^:>6^ CGlu* -Lys'". Des Ser' ']Mag 

1- OCH2 P Ayim^^<r>^mk. ^<^m2y3^mi:Ltzo ^<D'^^<DmrTm}^,X% t 
-Boc M<^}^^^k. 622mg<3D[Arg'. Glu*. Des Ser^MMag 
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'^tG^mmmtLrumcLfzo i-: im^^^^z^j:^-'ofz:it^:7jkL. c+nipsit 
c I cmtm^^(7)^m'^c^j:^'^:/^ v<7yMiS:<7)-mm. mm= c-] ) ttrsii? 

*i^o ^2H{i, i!LJit^2 4 ^MH^^/^T^ T :^ h Lfz 2 t fzii 3m(DmmmWMmm(0 
^^KML. #AMP P P ^i^m \.tzfp-fi: 3 tt<7)|WIl!^^i^j5^f>^ai L7t¥^<7)M 

C I (;/g/ml-eS^) ^ff«L/Co h LTttii^^Wmt^^gfiP 3 ^-^ U "i?^ 
(F u s a r i um) iM^-^WM.) . h V n-r V --fe-f (T r i c h o d e r m a 
r e e s e i ) (4 V y ^m. 'JTt^^USDA-ARStTJDr. ->'3>i';;=^ (J 

0 h n Ellis) -i^hX^) ,-b;i^rr>?.5H^(Cercospora)sp. (r^^ 
■^^T^-l-k ^.3.-7-^5', ry^J^ri^^<DDr. (James Ha 
w k ) -A^hX^) is «t h^^°') ^ M.^ (He Imi nthospor 

1 um car b o n um) T^$><:>fzo 

; MC I C« 

EiaZ5L2_L 10' 10* io» .I0»*tettl0* 



Pep No. 


1 


19+/-5 


3Sf/-6 


29*/-5 


20+/-0 " 
30f/-0 


Pep No. 


2 


l8*/-5 


35t/-6 


20+/-0 


15+/-6 ' 


Pep No. 


3 


20*/- 0 


20t/-0 


4St/'6 


20+/-0 • 


Pep No. 


4 


604/-0 


67*/-6 


Nd 


70+/-0 


Pep No. 


5 


S7+/-5 


Nd 


ird 


85+/-0 


Pep No. 


6 


37*/.9 


Nd 


Rd 


Nd 


Pep No. 


7 


30«/-0 


40*/-0 


35f/-6 


35f/-6 


Pep No. 


8 




38+/-5 


68+/-21 


6S*/-S 


Pep No. 


9 


15+/- 6 


24+/-12 


25f/-iO 


63r/-29 


Pep No. 


13 


IS4/-6 


13f/-5 


264/.6 


37*/.15 


Pep No. 


15 


98«/-5 


73+/-5 


Kd 


150*/-0 


Pep No. 


16 


6S+/-6 


50t/-8 


Nd 


90*/-0 


Pep Ho. 


18 


98*/-S 


88r/-5 


Nd 


l50f/-0 


Pep So. 


19 


35*/- 7 75 




Nd 


Nd 



Nd-f-^«tL. 



y-y-^ hL/z^t'<n^^^Vli^&mm ( 7 0 // g/m 1 *?nl) T 4 ®</)^^;i,aJI#cOB£:g 

rJ'-r'JTEcc SR319 (^:JIT#.B0) izn LX i^mi^Xi,^ tzo L7!)^L. -^T'f-KN 
0. 7^ 8> 1 5*3 J: ?>*1 8 {iE c c S R 3 1 9U-t^ J: ^ ii^mM^i^M LXM^^^m 
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ai;i"j7>f:=.T;^7nh:i}C^*nh:^c^(Erwinia carotovora caro 
t 0 V o r a ) MW S R 3 1 9 ( E c c S R 3 1 9 ) > TW. y^y x^V 

:7^TUSDA-ARS<^Dr. C. H. VT* (Liao) ^^i^A^) ;u 9 T ;b ^ 
-(Luria-Bertani ("LB")) T'nx^X^'V- h_hli^>^frL> 2 sr 
l^T-^^WfigLf^o 2 4 ^W^x ^^XT'Ix'- ^3$^t3e#5-^P^<7)E c c SR3 19 
^•iRl^ttlL, |^#§<7>4!tg<7> 1 Om 1 m^W\^(^LByn 7. 1 ] 1 0 g<7)/s- 

^ h - h')y°h>. 5 gc7)/N'i^ h -f->!. i^xvi o g(7)^s-^t:-^ h >; ^2.^^^ 

, ^- > i}' I'-riekaLTM®) 3mU'-^iDL;to Cl(7)J^*%«r-^WBjo L /i?^^ 
•r-r y ^ (Dynatech)MR600 -7-Y^n7'l'-h U {/<~i;=.TiW. T 

l^^^y T<^^--< i-'TV^v^^^ h V -Xti: (Dynatech Laborato 
r i e s , Inc.)) LT 6 3 0 n mt-i3tt-2>3fc^^E=JK5rie^ L/co CKD— 

^#><75-$|S^;niT >^n;^-C^gLt: 6 3 0 n m i:: is »t * 0 . 2 ^^-t^^mm 
^%tzo :L<7:>^mm^ 2 5 0 // 1 ?-;^#§<7)fift0<7) 1 Om 1 ^©?^I*]<7)jH:f rrn;^ 2 2 
bOfiiKmiMl-. iO^&»l?f*!^$r«M-l' >^i^-i5'-e2 8 "CliTH-IZgffi^W. Ifr/c 
IwW^t/cl^^tK^ 6 3 0 nmlw^(t^:)t^^6=^yi)^0 . 2 i: J^ig, ^ X^WsE L ^(D^M 

V) rrn^-?^Bfe#i£^ 1 0 ' ?S:^^J:^<7)«tJ^t L/co -1 s 5 1 * 

-<?5*^1*1<7>#AMP P P KUX^Xm^^fitz 1 2 3ffl<7)|5]Mlg^-fc y h 

^^-ri> 9 6'>J^Jl'S:4)0*7^'^}'n^-f:5^-^^ - h (^#<^7 aL;vti^jD L/bo #AMPP 
P<DWMti 1 m g/m 1 (Dmf^X-m^L. ^^-f^ YWM. 1 - 1 5 1 =^^v^ ^ n ^ ^' 
^--fv- h<7)^'>i;m^ljaL^ :^(/^T-i-^^»<7);!}c^Jnx.T^'>-x-;u^^j»^ 100^ 
1 L/io T-;^-b-f tfcAMfi*J'5:-^7'^ K<7)#||iio. 1. 2. 3. 4. 5, 6, 7. 8 
> 9, \ ^ fx \ -e*> , Cliit,{± 0-150// g/m 1 <75fEH<75ft|«-'^:/f- K 

»CT 4 4 h L/Co #E c c S R 3 1 9 ^^-^ -X-;l^co^^^^^ 2 0 B# 

mk. ^v>-r4 4NFWt^tcfe^L^Co 151^8^ igfe^ (MC I C) ^^i^x'J 

%-Z\Ut. #AMP P PHoi/>T^i&L;t:/i'-'S:< <t t 3lilcO[^^:^*^®^75^ib, 4!!La<7) 2 
0B#Hmt^tl«iJL7t:¥i^OMC I CfiS g/m 1 T^g^) ^Jf«L/Co t^X h t/cAM 
P P P {i^Jieni 1 ~ 5 , 7, 9, 10, 12> 1 4 is J: 1 5 l^ie«4<^ .t ^ HPSI'b L < 
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« 3 : 


M [ C 1 


Pep 


No.l 


SOfAS 


Pap 


llo.2 


80«/-0 




No. 3 


54/-0 


Pep 


No. 4 




Pep 


No. 5 


m/.6 


Pep 


No. 6 


23*/-6 


Pep 


No. 7 


>IS0 


Pep 


No. 8 


>150 


Pep 


No. 9 




Pep 


No. 13 


33+/-5 


Pep 


Ko.lS 


>150 


Pep 


No. 16 


30+/0 


Pep 


Mo. 18 


>150 


Pep 


No. 19 


30+/- 10 



s R 3 1 9 OBfeSJ£p$iJiii5v^-r^^-Cefeo/co 9c<r)4m<^^-y'^ Viii m \ mtz^^y"^ 

K 1 5 0 // g J: IQ ^^i/>jft;KlCi3V>r $x.E c c S R 3 1 9 tc^t L-CYS'|4T-(i'i /i: 

wt.mwM\^i^^^x^m-ti>n^%<^m^m<7^]^xy<D^m\t^-f9 (Gupta) ^<dy> i 

ant Physiol., 1989. 8 9 . pp. 735-761 {cfE^co 
M-^S-^Mg-" ' coiffll^T t LT<7>i^ nn-r h 9-9--r >^^<7)^Jltf!)ffl (D 

evelopment and Use of Chlorotetracycline 
Fluorescence as aMeasurement Assay of C 

hloroplast Envelope-Bound Mg*MJ t ^fwZfcJwfB 
«0 ^ (7) t I^IHT** (>?.k":^vT*V^•lrT (sp i nac ea o 1 e 

r a c e a) L. V a r . "p< n f^v - (M e 1 o d y ) " ) Wl^f- -r > F*i-C 1 : 

<^<^*|lL/i*-tv:f- V 3 ( 0 . 3 3M<7)v;wtf h 50mM(7)^^>^ (H 

epes) -NaOH, pH6. 8. 2 mMON a? ED T A, 1 mM<DM n C 1 2 *3 J: 
t>nmM(7)MgC I 2 ) $'-^tf/h?'^:7*^>^-- v-r-lcAtL;^:o ^^It^ ^ > ^- 4- 
-eili]i^T'3#<7)HPg-e2JKig-^L;to ^ibtt^w*^ v''^-^- h 4 g<7)f- -X> n 7. ^ J; J/ 
2©<7)^ ^^'Ojx. (mirac loth:*'J-7:i- ;i/::iT'Jli. 9 V 3 7 60>n;- "J > ^r^-^ 
T J 7.7- 4 -J ^ 7. (Behr ing Di agnost ics) ) ^iiLTiftilL, i 
ti^ 2'(i<7)?%*PL;'c 3 0 m 1 (7)**^xS^j;t.L^l=HSv>;^Co ^<7)jtiiiL;^:?#v^=^. ^-^^^-^ 
>' (Beckman) J2-21 M^^ilvfii ( - v ^ - -^-ll , w - -b h <?) y 
■7>'^>';^h;u>>"ytt(Beckman Instruments. Inc.) I*l<^;^ 
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^iJ^n-^-cin-ey 5 0 g ( 2. 2 0 0 RPM)t'Tl. 0 ^M'MMLtZc ^^^i^. ^ 

5m 1 (7)*^v^- h mmi^^mum<r>^^m.^KmDi[L . ^\f^xmMft^M^ 3 om 1 o 

ify7.^^A'L^W\*^<D4 0 =J-;v^B2 (6ml<7?Percoll. 9ml <7)*^v:t> 

- h mmi^is J: a 0 . 0 3 9 (r)^m.mT)\^y'<>) ±Km^K<D-tfzo ^n^Oit'C^lrSr 
^-^y ] 2 - 2 lU^'Mn<D7,-f > i^u- i^-fpX 2 5 0 0 g (4. OOORPM 

y^^-f- KiS^Ji, — iteH^' n n 7 ^ Jl/Sr^H LT^^ L/sTo n n 7 ;Ki T- y ^ ( 
Arnon)<7)Plant Physiol., 1949. .2_4_. pp. 1-15 1' IB^ 
(7) [M^m.^^ TJinzfy 7. hK^if&m^li. ^ - y }^if V 7.'p<7):i-° V y ^ y - V- 
■^f(Copper Enzymes in Isolated Chloroplast 
s. Polyphenol Oxidase in Beta Vulgaris)Jt 
m-t X l9SfJ3E$*LSo *fj50;/ I <7)^XJU^^ 7. hWMa^^^ l Om l 

c7) 8 0 %T-b h >H-ML, ^<7)-^v^^ 5 v^^^'- ^ L. :?S^«/>-e^-y i^^v 

^'GPit^-eS 0 0 g ( 1 6 3 0 RPM) KX 5. 0 ^mM'L-i&imLtio Z<DT^ h > 
anV-7y^ ^^#7g<^(a3fcJ^* 645nm> 663 nm^XZf7 3 0 nm-Cii^L/co 
nn 7 ^ -iWsiJS^r 1 0 X C ( 6 4 5 nmKiSij- i,m.ytf^X 2 0 . 2 ) + ( 6 6 3 
nmHiJft^K.TfeJt X 8 . 0 2) - ( 7 3 0 nmi^Hif^y^y i^'y'^ > V) ) <b LTIt 
^L7^:o ^tLti. 7C<7)5 0 I (D^-UT^^y 7 hKMi-^M g'e$L;t^ p n 7 -f )V(Dm 
^^^tzo Cl(7y'i^ua•:fy7h<DWkJS.i:.^^^^yi'-^-y^-hmMi^xm^&L. 5 0 m 1 O 
M^^i^-f}^2 6/1 g(7)^nn-7^ )i'^^^'t^ Jini^Ltio ::fih<^^tiazfy7h{il- 

ie^m^ (-r > iJ'* 7 > >\ / - * - iJ' , ^ > ^-X > <7)^^ nf t- y >Xh)]^;^>y ( 
Hansatech Instruments)^) $"65^ LT. ^M^Htzi^ av^y 
7 h<DmM^^'^^m'mLtio Z(D^^<DmL\^m^i^^^^X(iD. ^*-i7- (Wa 1 k 

er) (7) [~/t^^(7)mm^J:mmi^is^f^mmn.m.^xz/myi:y'^-r<Dmm (The u 

se of the Oxygen Electrode and Fluoresce 
nee Probes in Simple Measurements of Pho 
t-osynthesis)J t m-T & ±U<^XM^0^.<D :i t o IS^OK C 1 v^fg^^m^ 

LT. 1 ^ >'^¥:^Or 7n;^|^$rP^L. ^^M.^'^S^ J: ^ KmULfzo HT-T*'; ^ 
-:S'Sr1'$ffl LT> 0 U >i/^^m@<^Tl§|5±l^SE-BL. 7b-< LXM:tm^ti}mmm'tm^ 
ICM^S J: ^ II L;to CB - 1 D$iJfP?StiamLT. ^m^*^ 1 ^--^^T-y T'L/c 

t^tJ^iELTto ^<D^<DSimimmyKmX2 OVizmWLtzo ^^v^-e. C<7)m^r^^-TrM 
L/^7R4'(7>^^iitJt:6^2 6 7 nM/m 1 -e^)&t {S^LT. Ui-Y >7tcco?^ L < t /«: 

mg<D-r y V A v'f-^^h^ h $-^JpL> ^7"n -y iJ^^y^i^'^ 7<7)J^f|S:S-^l^-C5^t^J-r 
^(Dwrnnm^kitm Lxmmm'n(D^^^ :t r -y -t^ ^^m-r^tzibK^ mmmmM^^K 

\:Xy<DWL^^MLfzo ap^. 8 3 0;/ 1 «7)T -y-fe'1'^^.# (2 5mM<7)N aH^ PO4 
ilPL7'.:pH7. 6 t::ilSL7t:*^v^'«- hffl^#) , 5 0 1 <7) 0 , 1 M<7)|frf|'^ N a H 

COsx 2 0//l<7);^^^--{f (^-1$:-^ 4 9. 6 ^ 1) i3j:CI^"50/^ \<o-^uuzf 

y^Ymmm {mk^mm o ^-k^. mmmm<r>ytw.'^.'^MLfzo mmmmma^m'W:^ 
Kfz^uu:/y7sh^x$,^tLfzo z.<D^mmmm^^i^i^:i.±x^^m^Kii. ^na 
-fy7 hi^m^^mLfzmm<^i±y^-f'^x^^tm^$iitzo wtm^^^^<Dmmi^^^>x 
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(Kami 1 t o n) j^ltfs^f^ffl t "Sm^^^mt^-f^ 

, w.^-f'tYmm<Dm^^- yv^-y^tiU<Dmih. m^-f^Ym^^<o^^'^^x- 

MLXm^&'fkL^to t^>^<^{±. ^MT-^ nnr^;^ hftJttc^^ll;i^^)o/.:;^-^-tafe 
^^iSJS^> ^*^^<7)^0«9(5D3> >n-;i.igj^-ei!)>), 1 0 0 S-^Ht, 

M.^'P^K^h^tz^^-^^htbtz^ m^y'^Y\t%W\\-^. 7. 9^ 10. 12. 

MP P P{cov^T*ifeL;t 8~ 1 0 |Pl<7)|WISjg^T -b-f ;5^^»m Lt^To 3 > hn-;pgj 

^ll^iiJtfi? 2-283/.M O2 /i^nn^^ ;VB#/mg(7)$£Hi*iT-*)o7^Co 









Pep .Yo. 


1 


70*/- 18 


Pep Xo. 


2 


12+/.16 


Pep Xo. 


3 


100+/- 0 


Pep Ho. 


4 


5+/- 6 


Pep So. 


5 


lOOf/ 0 


Pep Ko. 


6 


100+/- 0 


Pap No. 


7 


39f/-30 


Pep No. 


8 


5*/- 6 


Pep No. 


9 


100*/> 0 


Pep Ko. 


13 


1004/- 0 


Pep Ho. 


15 


lOOt/- 0 


Pep No. 


16 


100*/- 0 


Pep Ka. 


18 


3+/- 5 


Pep No. 


19 


67*/- 13 



0. 3, 5. 6. 9. 13. 1 5*3J: 0^1 6 fi^T. K|IM**i(BL7t#^At^i3Jt2>S? 
^^^(7) 1 0 0 %m#$r^C;t:o MDSfitjtc. ^7°^ KN o . 8 . m-^b^^ :ff =-y 2 (r 
everse Magainin 2 ) iiiXm(D'^tr-( 2 t it^LXW^ibXi&^^U^ 

Jin t L-CiliJ5EL;to 7*v ^v;^; ^JJ^^- h (BMS) *fflS&i^r§ig^ltl<^*ti^t±. 
2 5ml <7)^ffllS^^!^«r> :^*Pii&3 Hf^l-#:#*t® 2 5 0ml =^ y 9 7. =i>4><^ 2 5 
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m 1 <^|fr«^'&MS A 2 D^ftfe (A ■7v'r&;:^i^-i^ (Mu r a s h i g e and Sk 

0 0 g) *^n^No. M5524<7)4. 4g^'h;i', 10 OmgOmy 
o-'1'>'-> >-->H 5 Omg<!DL-T;^/^•v^'>'^ 3 0 gCDJ^rJ' n-;^^ 2 0 m 1 0 . 
Img/ml2, ' 4 - V iJ' n n -7 y ^vf^^il^g^ J: 0=-, 2 5 m g / 1 0 0 m 1 <7)/n' 
>^ h r JP-^'i' A t > 5 0 m g/ 1 0 0 m 1 Ot: F^-> > ^: . 50mg/100m 

1 ^O-nf-VgEi:, 5 0 m g/ 1 0 0 m 1 Of-T ^ > t . 2 0 0 m g/ 1 0 0 m 1 <7)^^i; 

t^-^tf 1 m 1 ^ ^ m^^^^rmMLt^mi^yi^ l l J^Ss^jIIL. :^v^-e 

2 5^12 1*011^:4-- h i> U-rmkmLX'^hfl^) ) IC^-r^ttCj: ^J^fo/Co 4 B 

Mlll&J^*i^<7) 1 2 . 5 m 1 S-iTl*'5rMSA2D^ftfe3 5. bmnz^Lfco^W} 

iz^Lx^^h 1 smz'^mLfc. mm^nmLtzs om] (DM'L^mK^§\ mtit^i^j^t 

fz^X<r>T y-t 4 xmmLfzo 

^MMU yi^y> h\ y-*-^. ^> ^'X >; > ct^^a > -if r y ^ V ^ y h' (U a n 
satech Limited)) 5r®:^;6^'5:</»>5^S36M-oi/»T^3£L7to ^</»-e> Igifi] 
KC 1 v§7g^ttit'taii'>^^wtiAn7to 1 ^ >^¥^:^<7)j£^®j 7t{±V>'X*5«:^»5 ffi 
L. m^<^^^^:f)^KC l^mZL^:^yrv yi^'^jff.^-r^^^izm^^)^±iznimLfz 

T^i:Mt;ii--^m^$-Pi*(^#^-& i ^ CB-1D^J«S?I (^^y^-ry^'}^^ 

y V (Hansatech Limi ted) ) tiiiatT. W.^^^ 1 l^ffi'^ * - A r 

y:/Lfzm^sELfzo >r<7)CB- i D$iWioai:tj$- 1 xnis:SLjto ^-r- ^ v n-r 

h 3 c m/m i n i: ^:|> J: ^ H-?-c7)A:t7* 0 . 0 5Vtc^5EL7to 2 0*01:: 

t^^^^ > irm^L <mwLx^fz^^xfkmLfz7^^mm lt^jiel/co 

J: 9 lcig5EL;t:o ^^xmmLfz7i^^<Dmmmmii 2 0VKX2 7 6 nM/m 1 T*^^ t 
1 m 1 <DT y-t^KM LX . UWtMM^^^lz 8 8 8 /^1 <7)7Kt 62. 5^1 <75BM S W. 

mfi^mismtimmLfzo ^<^t y xitm-r ^mm<7)m^mmm s m g/m i x^ 
-^tzo mmmz X i>w.mmm^m^tm^ ^ - ^ )y ^ ~ ^x 3 ^mm-ws-Ltzo ^t^. ^t'^ 
F5 0;/ \^^^^)vvymm^^m\^xmmm'-mwLfzo {^zr^ vwM^tb 0 ,1 1 
4'(c^^(7)iig^^j5tai-ri><j: ^ tcinsLYc) o nmmm^t^y'^ v<Dmmb'^\>zx'igm 

J: J/tlM^^, ^AMP P P ^rfseffl LT||ilEL/c 4 - 5'f@<7)(W|M:^^ftT -;'-t>f 



C75) 



JP 1993-294995 A6 2004.11.25 



Pep So. 1 65+/- 6 

Pep So. 2 52t/- 8 

Pep No- 4 59*/- 6 

Pep «o. 5 72+/-13 

P«P ««. 8 16+/ -12 

<^:i t-eti^ru^o »9li$|-eab 19 . #!^<^f^itgli^Sr>t L> 

^mwLtzo m^^m^i^m^Lx. mM^u:§^y(!L-ox^mL. 4~5M-^^i/^t, 50 

tf-tiAtiTto ^O&ltH/N'l/^V^ 5 Om 1 <y:>^i^'^^ yy^<7yFimfm'L^Wi^Xii. 6 0 

^y''f-h'<7ymikHU^y^-rT--\fi^n-r^^^n^-r:^h-t^tz)!bi,^. 1 o//go^y 

■f- F (Img/'m I ) pH 7. 4 <!0 5 OmMT r i s - HC 1 If^WM'PX 1 0%(Om 
i^nmt^K^ y^j,^- h Lfzo y-Ts y \^tz^y°^ K(i*«i^J 6 . l 3i3 iD'l 4 IcfS 
W^<Dlm<m^i>L<{tX^\^tzo 3 7t:{::T> 0> 15^ 3 0, 4 5 is J: 6 0 :53-M-f > 
^i^- h tTtm, ^:/nrT-^f$- h V :7;i':t nfl^ (TFA ) '^?35t)P L TS^^iSjt 1 
% (v/v) t-r* ^ t tiJ: ^J^^Si'f^'fbL/Co ^^'f- K^, t^- .y h/t-;'*- K (H 
ewlett-Packard) HP109 0;^ffi?S#^'n-7 (^>>';i//<^T 
•m. T^^y V- Y Y (H e w 1 e t t - P a c k a r d) ) ±-C 

0. 1 %TFA4>T'5 ~ 3 5 %T-fe h- h »; ;l-^Se^{$ffl L. 3 . 51nl/minl'T 
, 2. 1 X 3 Omm<7)P ORO S R/H*•7i^ ( "7 -tf - ^ -fc ,y y ^-ll , ^ ;^ r 'J v (?5 

7.^^ -7- T'/nM :t v'J^-r-t.X (Perspective Biosystems) 
) ±X(r>m^i'^-^Vifyy^-Kiiy)5f^'Lfzo EC¥ t(T)^ y ^ ^^-'y synm^ 



(76) 



JP 1993-294995 A6 2004. U. 25 



<6 ; mg^-^TgOBgOW^ 
SM Q 15 20 45 fio 

1 too 23 18 5.3 0.5 

11 100 95 92 82 73 

12 100 115 107 111 102 

'^'2>K'^^iie^co^^HMLT(i, Vy^^yi7 (Genbank) (cf. D. M. /n' 
y-ya. (B a s h e ) & J . P. -^7. (Mascarenhas) . Mai z 

e Gen. Coop. Newsletter, 1989, 6 3 . pp. 4 - 5 ) tc^ tt 

> ^ X X > v- > ^ . ^ finmmms-^m kmlxw.^^ ^^r^yy ^^■'^■^ 

^mmt L (J. "f-^y (Che n) ^siD'J. E. (Va r n e r) , EM 

BOJ., 1985, 4_. PP. 2145-2151). Ncol Um^y V^i^VT- 
-trM^f^ h*-g-trDNA@E?iJ^^LT^-7°f- KNo. 12> Met-(SEQ ID 
No. 2 0) ^3- K-r^SB^njli^-^^tiTv^ijo SNc o lU^^^ h c7)#^E{i^ > 
y J- 7.7- y y V -r }v^-f^ Vt^-f^ KN o. 12 townA 1 a5^S^#Jp-r^ 
og[Met-(SEQ ID No. 2 0 ) =r - K-T^-^figAM P P P jtf5^$B55-»i, 
ifi^ (flanking) <7>##ffi'^Nc o I mmUm'Aii=?-^mmm^y^ i- )i'^^ts 
ff^<^7"7>^^ K-^iJ' ^-tc^fiJlc^At-^ii/ccTjp s t II?-ltS2^J ^ o J: ^ li^ff ? 
*L/::o ^^EElAMP P Pilf5^fP:9>{i, ^x^l^3 9 1 PC R-MATEeHj-fb^V ^'Jf 2^ 
l^:t-?-K'&^^a 'J 7 :t JW^r^Tj-H. 7 * X ^ - v 7" -f - 7 -f K/>M:tv;^-rA 

X (Applied Biosystems)) -C'fb^etK^'&filc ? 2m(D^^^ ') =f 
^ K:*^^i3i^?ti. (SEQ ID No. 24)i3j:?>MSEQ ID N 

o. 2 5) 0^it«r=tLTV^/co -*rf,<^jt^5T-^^{±i5i&*^^<?)Jg^lcts&oTfflS? t 

#j|f^L7t^ V K*^ 500ng$-9// 1 <7)v§viS4'T-?S-&- L . CI H 1 ^ 

1 <7) 1 0 X >':^-/*:^-■t*^®^^^^3s^DL;t: (T. ■^-Ty^-f 7 (Ma n i a t i s 
) ^<7)M 0 1 e c u I a r Cloning, p. 3 9 6 ; V X-/^) y V/^ — z^— 

(Cold Spring Harbor Laboratdry).a — 
)P Ky^y; >'i//N-/^--, NY, 1 9 8 2 ^#.Da<7)i i:) ^ Z:<r)j!i-^!^'gr 1 5 33-^ 8 0 "C 
l-i[I^L> :^»/^-e2 0 0 - 3 0 0 m I <D:^'pX^.^ Ic^jS.^ "C^ip L/Co ^t^. ClOig^ 
igJ^MJ:: 6 0 33-^^»tT, J^jg^Hv^tt^ i J: 4 "C t -CJ^iP L/jo 
T::^-7Wi!(kML/c'^B!<; AM P P P jffe^T^^^'iJ' D-r.>^^^ti. tJ-o jE«i'^ee[p]TMttlD-r-<: 
^ti^jlfi^-HmPIiev^^rf ^V^r-g-try^X ^ K-^c^^^^^r. ^7"^;^^ KDEPGUSO 
(a::=.^>'hT;^'J:^tt(EniMont America lnc.)<D].:Jyy'{ 
h;^h(Cozzitorto) 75^^ A¥) "tMmmMN c o I ^iO^P s t I (-7+)-^ 

■^/A'>J -(7)r-jx-^ > ^j^'^ > K^-^-f^- "7 (New England 
B i 0 I a b s) ) X-^^r^Z tKi ^MUL/cc 

^<7)^y7.^ KDEP GUS0{iJ[£<fiJffi$itLi&:/7X^ KpUC 1 9 (C. ^:^^y->i 
-^n>(Yanisch-Peron)^,Gene, 1985, 3 3 . pp. 10 3 
-119) 1-2^ n-^>^$tl;t#^<7)DN A-t^''^ y h =gr■^^l?V^-S,o :in(b<7)DNA 

-r h ti. ^p uc 1 9 'i^'; yij~rp<7)E c o r i k^c V'T--t'^.fSt^ 

^ h:^^^>)llMl* H i n d III h tX$%ts-t. DNA(Dm5 6 Oi&&n(^i>(DX 

i> ^ . ^DNA(i;& V "7 v 7 - ^-f" -i' ^ ^ )V7 (7 V 9X7';P2>*1*) tS^^^cT) 3 5 5 
^Hi^-^f-i- h^Sr-^HL, m^-i h{±±|K¥i3$&-9-^ h> ep^X b a I \^^o5.m-r^-^^Dn 
A-fe^^pO' ^i3J:^)»'N c o IM-9-^ htwUCLT-h 1 2 9 Ki):t,D d e iSi^iJ-^ h-e*|^ 
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7'^ Kse^jt3- Kb (J, ^^y^ixz/]. E. /<-f--<7)±iB:ScE) . ^<Dm^iii^ 

JDA 1 a^*ffl<^>=' K^. E. =1 'J /9-^^;Wi5'n-:5^--fe* (GU S) (E. C. 3. 2. 
1. 3 1) ffl<7)DNA=f- Kie^J. 1^5 0^S*f<7) h v>>^*'v*>T n 5 aj^<^n p t I 
I it^K^ <7>#N^t^^^> ^«i:?^Ti5^n/^-^r •J'i'Ay^^Tv^^^^ (A g r 0 b a c t 
er i um t ume f ac i ens) fi^CDTiT'^;^^ K (H. t"^!^ — (De 
Grove) ^, J. of Mol.Appliend Gen.. 1982. J_, pp 

. 4 99-5 1 1):d^^<7)T-DNA<7>:t^^h > >- >- ^ - -fe*75^ CD *° ') T y*- Mb'H- 

DEPGUS0<7)Nc 0 I^J:a'P s t I g^^t^ J: sm-ftfiSG U S jtfsd^-^rjgSI L> 
-l)o ^•T'^X ^ KD E P G U S 0 {i 3 7 "CtiT 9 0 ^M. 4/.gODNA, 8U<DNco 

i^^*3j:(y'~2 ou<7)Ps t imm't'^tt^^mi i<di xKGBii^mm m. w 

:J'l--:7>'h- (McClelland)^. Nucleic Acids Res., 19 
8 6, J_£_. p. 3 6 4) ^-eti^k^tL, ^^^o^Bg-r^DNA^^i^V > 1 X TA 
E«t«?fi[<^0. 8 %T:^fn-;?.^;p±-er;V'm^i3ti!ji-;5. CI i: J: V) ^^L/c (T. -7:=. 
T-r^T.'^^ ±U-XU. p. 1 5 6) o 

:^§'5rDNA7'7i>'*pf> h^^ 7.X-^mL. 1 5 // 1 O^S*^' t-^:^ ^ D N A 7 9 iJ'* 
> > h^-ffM-r^Htrii. ->'->-i^'J-> (Gene-Clean;Biolol, v 

5 0 0 n gc7>DNA) 1 X :^f- -triit^Cvi^^ ct 0=' 6 0 0 U T 4 D N A 'J -tf (-7^ 
-■?-.x-tr ^y^-l-K ' t:/^'';-(7)::l^-^ ^^■^^ K/s-^^^y-;^ (N e w Englan 
d B i o 1 a b s ) ) ^^tf^i$.m2 5 // 1 fpX. T Ltz^^AUP P PjtfS^ 
DNAO. 0. 5ttzitl. 5 ;i I tU^LfZo ::.flh<r>U^^^ I SVKX—^^ >^ 

V Lfzo 

#il|£iS-^^t?5 // 1 ^ 1 0 0/^ 1 <^$^Bgc7)^,^E. ::r';®^*DH5 a (p< V 

~9>'K!m. *''f'if-;^-r;i'^0^-:^nB R L. ^-f :7'r^' y n->'-Xtt (GIBCO 
BRL, Life Technologies Inc.) L. ^BS^I^rt-^!^ 

*r--f-ti-rti^K_h-e4 0 55-^ ^ L;to d <7) ii-^!^ 4 2 rt^T 6 0#fi 

V3 '^'^^r-^x., :>K±-e2 :9-K-r y^ji.'^- h :?^(/^T-5 0 0 /^1 c7)S0CJ$*fe (T. 
rr^r-r^ 7.^, Molecular Cloning (^2)S[), p. A. 2:=r-;i/ 
Kxy; ^^-^ h Kx-7°9 NY, 1 9 8 9) ^ 

«L7^:f^. 3 7'CtcT4 S^a-M^^L/Co i cofl^K^I^ L /t^BS^^^ < ^it ? 

N^-SOO// l<7>LB^n;^ (T. v::.Tx^7.^, ±|e:i;it> p. A 

. 1) ^KnmmLfzo 

^MM^^mkm^m<7y 3U<^ l O O // l 1 O O ^ g/m 1 (T^T^-li v'J ^^r-^ 

^-rslfr/c'^L B^Xyi^- h±lc^mL> KT'U-- h ^ 3 7'CJCT-^-i' h 

ii^^y97^ ^ Km^ft (CCO^f ^#^^D E PMY P 3 0 0 tn&) ^^^1--i>SK^J^ 

5m 1 COL B7*n;7, (t. v.:^t -f ±ie:fcm. pp. 1. 2 5 - 1. 2 8 ) ^X 

3 TCKX-^mWL\^tz^nu -^V-f (mi n i - p r e p) i*HJ: ►)#?SI 

L/'cT'^:^? FDNAODNASE^Jfct^tc J: V) I1I5eL;^Co tltl^^^i^ - D E P M Y P 
3 0 0 DNA(±#m65'5r'^M'5rLH. f^Kfem^> ^^Jx. Jf+^mifflJ§&4^ t^S^JI^S^J^D N 

mm.<^-fy^-A-^:h^m^^iinm^<7^^^m'k^-^:b^ti)^xb:L^ ±ffi<^ip § s^f^®^ 
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^i^M. 2 2 : -^fifcAMP P P Mer-(Arg^.GluVPro'^'7 7y>f^> 
1) , ^^v-iSfe?-. M-^isKjtfe^OE. 3 'J ^T-c7)^j^^J:0''^BfeAMP P Pj&fe^^ 

-^EfeAMP P P Met-(CArg',Glu*.Pro''] -^if^zi^y i ) 2 ^*-f 

fURB^mnTBl'SrTtJlgp^pt LTA^-eg^^s^^x'J TT'v^^^ KpKK 2 3 3 - 2 (LKB 
/7 7 ;P V- V Ttt ( P h a r m a c i a Inc. ) ^ ^-\^~m. H° X * ^ 

Met-(CArg'.Glu*,Pro'M - 1 ) 2 <7)#ttTS'r4<7)7t:i6t;^ 

^:7--f- K<7)^^$'^tgt-r;|>^-(7)3 K> i: LT<7)ATG^E. =r 'J C7)jg^ ;^0:^aiiiiA 
-r-i>o vIO'^^^t^2;^^l5:^'^i^ •tr'^P 3 9 1 P C R-MA T E Sllj'fb:^- l- K 
(* >; -7* ;P::^r^-H> 7 * J?. ^-->7"^ -<7)T:7'7>f hVt^':i->';^xAX (Ap 
plied Biosystems)) AL-^it^mK"^^^ flfzm^ (S EQ ID N 
0. 2 6) :fe3J:c;' (SEQ ID No. 2 7 ) ^^TS 2a<7)'^fie:t V ^5' V^f^ K 

lfi^L7i:#^ rrj^ Fiti 1 ~ 3 g 1 ;« 1 <?5 1 0 X >; - • 

'i^^mtlWLtz 9 // 1 (DrnWiP^-^T^^Ltz (T. -v^Tx-f >^^, Molecular C 
1 0 n i n g, p. 3 9 6 ; KJJ?.7^'; >i//N-yN*- h 'J K;^7'<; 

NY, 1 9 8 2) o d <7)^'g>J^$- 8 5 *CICT 1 5^MJlIlfeL> :^i/>-e2 0 
0 - 3 0 Om 1 <7>7Rt^=-e3^K^c•^^)#>5'^l^S^T-^^^Pt/::o 

KXilX AX^KX & O^MMl^J^^L;to "^vx^ FpKK2 3 3-2<7)5;/g^^ l^jt 
#^<7>Jiz5H|i£oT^ L < (±^J^<7>:^ffiT-. 5// 1 4>T-$iJiJg^^N c o I^«tc;'~ 

Ps t I >y -y^-IU iiVf >; --f > 9 > hV-f^ ^ 7 T'X) -e^^fc 

M^bbTto T. -T 7- ^ 7.m<r>±UXWi. Molecular Cloning, pp 
. 9 8 - 1 0 6 #,^0 

^v^-e, 2 ^ 1 <r> bU^WiT y ^ A t 70^ 1 (T) 1 0 0 ( - 2 0 t:) t 

IX TB E^g^ffyg (8 9mM<7)T r i s -0 89mM<^SIim^ pH8. 3^ 
2. 5 mMc7)N a 2 E DT A) 4^1:: 1 // g/m 1 (TJJ^^-x-^ AT'n ^ K^Sr-^tf 0 . 8%<7) 
T n - >5r' ;w 4: -ea:^**iJi L 7t o 

'^^K^^U^<r>^ K K 2 3 3 - 2 ^77; ^ KD N A ^:R}&fiU V5fe<7?HB|tT-enr^i<b$ 
f^^4^DNA60/^^> K^^^f•-^ = V 'J T-^r;W^^ib^»9mL;^:o fflM L 7t^t*Jc7'9 
KDNA^, ^iilSI#<^Jg^nmoT. B^Jx. d 

-7hi5^^7^-lcJ:»9, (Gene-Cl ean::^';:7.-t )Vzurm. 

!7v'3 9<7>B i 0 1 0 1) ^mmLX :i<r>um-h'h%tZo T. v^Tt x^<7)±|B:jcic 
^Molecular Cloning, pp. 464-467 #BBo 
^t/tpKK 2 3 3 - 2 -fvTs^ K D N A i3 J: ^- L V i..^^ K{i, i e 

^ 1 (DDN A;?kvg^^£^gr-^tPV#^^S4■<D4'^'& < ti^Q . 5//gc7)pKK223-2 DNAS-1$ 

ffl LT 1 : 3 - 1 : 1 0<oi£H<7)Jt^-crl-^$itL*o :^v>-r> 2 !<?) i o x ';;^r--ifjit 

<7)T 4 DNA {-^"^-^zL-^y y-yw, tf^^- _ ^ ^ _ ^ ^ ^- ^ ^ ^Vs-f :t 9 7* 

X : 4 0 0 u/// 1 ) ^mwLtzo z.<Dm^Km.w^^m^ 1 4 ~ i srnr-^^ 

:j 'J I G 1 0 9 mm. ( 1 . a'- ;^ F/n'- (Goldberg) T 
E. 3 'J 4'<^=?^-r>-^m#-3- F-^fifeilfS^c^i:^ a-^>^j3 J:C/|§|^ (C 1 o 
ning and expression of a collagen-anaio9 
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-encoding synthetic gene in E. coli)Ji: Jgl" 
^■X. Gene. 1 9 8 9 > J_Q., pp. 305-314) ^^9ia<^^^X-m§^Ltz (T 

. -^r-TT- ^ ±lE:ft:E> pp. 2 5 0#ra) ^ z<7)E. :^ ')mWir^mLtZo t\^^ 

1 0 0// 1 (D^^nmfi^tu^L. mhit^m:^mt^ii^±x'3 o - e o^mmmLfzo 

0 0 // 1 <75S OC^^ (T. VJ^T-r^y^^, MoIecularCloning (^2 
US), p. A. 2 ; K^^.yij >iy/N-/N-- }. i; =» T''; > 

NY. 1 9 8 9) ^mWLtzWi. 3 7Vi^X4 B^mU^LfZc ^i^. ZcDf^^ 
ULfzmSk^Mit^'^. ^mnk^l^y 5 0 0 ^ l cOLB^^:^ (T. -7^Tr 

> ±is».> p. A. 1) 'piznmMLfzo ^mM^^ma^m^moy 3m<r) 1 oo^ igu 

10 0^ g/m 1 (7)T>l; v<; >$r#^-r^ilf?^:'^LB*^7'V-- h±t-|£ttt, 

$rDE PMYP 3 0 0 tuy-S) ^^^-t^mWm^LtzE. «; n - > ^ , ^Uga^^flfe 
(li3j:C/''5 0// g/m 1 OT>t°v'J 5 m 1 (T^LBT'ny?. (T. -^-Tt^^ 

±m:XM. pp. 1. 2 5 - 1. 2 8 ) 4'-C3 7'ClCT-^Wfi)(: L;t#3ar:-;J^ 
P,^ --fV^ (m i n i -p r e p) fete J: «9 ^SSI 1 7t ^ 7 5 KD N A <7?D N A gfi^ij^ 

[(f)Met-(CArg^.Glu*,Pro='M -^iSA 1) 2 ] itfe 
^<7)$!Hi|l^^(iiS«^«'J&;t/N*iJ'-ri; T^'n->S:3 0 - 3 7 'Ct'Tig^SHt. 2~6 0 

4 2r{-^^*i^<7)fi^$-±#-rs>r tm: t9^B£$tL-i.o ^J$*ti<7)S^^-^t^ 3 

ICT 3 0 ~ 9 O^M^&TLT. ^,WJI&$rJtZ«T*^7^Co Z<0^^'!7 T mm.^- ^k^^K 
y l.'V^-T'^XHiiL, g C ( f ) M e t - ( CA r g' . G 1 u " , P r o" M 
■^->1) 2] ^ i9ffim-e^7to «^x.tf> F. M. T>;^'^;i' ( 

A n s u b e 1 ) ^$i<D* h h >Mol. Boil.(^^16^, -^^ 

U — r > ^-^^-x.>x, 1 9 8 8 $-#^0^ to i /c. C ( f ) M e t - ( CA r g 
' . G I u* , Pro*'] -^if^cz-y 1)2] t:!"^ tf ^/^^^' -r T*i)i&-^-y?. h =Sr> ffl 

A-MP p Pitfs^^E^t)^ ;t(4AMP p p ^n^^^^tzubk^. ^mm<r>m.mn^^i^^^x 

^mm23 : AMP P Pjt{5^^^;frfflfe^%>&-fe-y K7)tM.»1»AT i ^^T^^ K^(7)-^-r 
^ n - - > j^'^ J: gj^T ■r^)^Ayji (Agrobacterium 

tumefaciens) l*l'e<7?MA 
:4- h A-r > V > ^ - -t'fe^ ^-^^->-^l::<J:i9:^7';797--f^f>r^^'i7^jw;;?.35S7' 
n-t-:5^;5^f>^DNA|il*$-?l5Eg-r^DE PMY P 3 0 0 '^i''^tfl^mU^^M:fJ-ty 

>7.'p(Dm.^^x.T i -/yx^ ]'''kmiL-ri>t^>oMmSQ^<7)fzS()i~. ^^^it (d i s 
armed) :^ - T i 7^7 X ^ Ktc-fr^ d- .r. y ^5^ L;to mmm^m.M.ii'^ :^ -t 
y hDEPMYP 3 0 O't'tcisJt^n F><7)fljffl^, h * n =r v'ttt;4'T-<7)|&mii*f L 
"CftJi-fb t/j;6N c:<7);^-{:^7 hJij3Jt^3 K>^!Jffl{4. G C G V :7 h •> ji T^^ffyn ^7 9 
A=rK>:7';-^>'v- (CodonFrequency) (J. •T'^Ji'- (D e v e r 
eux)^coNucleic Acids Res. , 1984. 1 2 . pp. 3 8 7 - 
3 9 5 ^#BS) i^i^mLfz^.^izX^mm^iii> ^ ^ i^. ;5'^N'rJ^<7?*^ffi<7)R^^tB!^ 
I^i3tt-i)|&mt^ 'b^iJffl-eS i.o *^ 1 . 3// g<7)DEPMYP 3 0 0 DNA$-3 7*01^X2 
l^W2 7UOB amH immMm ( ;^ =r > v > ^-l-k -7->'v >'(7)yn ;&*^!± (Prom 
ega Corporation))tictl9. 1.2^1^10X BamHl ^l^WSi ( 
-^7 ^ 3 > V > iHU -7 y V >(7) y n p( *'tt) ^-g- 1 2 1 o^i^-m^X-mit t /Co 
^t^. y^''(t:L;t:DNA^ 1 X TAE^^tS (T. v^Tt^-^x^, ±IS:i:®c. p. 15 
6) ^<D0. 8%<^T**n-xr;u4'-em^t*l!;L/v:o ^h$^rDNA7 9^^p< > 
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■cmmL. ^it^^<7)Jg^irtil§oTv-> •^'J-> (Gene-Cl e a n : V y ^ 
;i.r.TtH. 3 y<r)B i o 1 o 1 ) X-^^L. ^^^^X-M^tK 1 5 1 4't^A§'£DN A 

$¥^^'ft Lfzrifrnj%^y^^)^Ay^yrzyJ^>7.T i^yy^^ KpB i n 1 9B (D. 
hn'J>v^- (Tro I 1 i nger) . h 7 ^ (EniMont A 

merica Inc.) J: y) X^) <D^^ 1. Omg^^ DEPMYP300 DN A<7?-M 
<kHo§±f5Lfc*P^^f^TT'ttJ|JS^^B amH 1 xmnKmitLtZo I a c 'J >; >' 
-<7)-^<7)i^*$-|^Jt{f. .IcT^yvy!; 5FpBi nlQBtiTiT'vy^^KpBi nl9 
B t m—X^ 19 (M. ^^^> (Bevan), Nucleic Acids Res.. 
1 9 8 4 . X_2_, pp. 8711-8721). ') yt!-^^\t. -ftiH ^ 

^■f ^*°'J U > ;??-<7)a;t<7>B a mH 1 is J: i/E c 0 R 1 ^J|51^> iJ' V T - -if ^.fStSe 
^J«r^LTv>^o ^B amH 1 -^Oif p B i n 1 9 B (i> ( c f . F. M. r 

v;?,^;!^ (A n s u b e 1 ) #$i<7)* :^ h 'T'n h u-)vXyi >'Moi. Boi 1. ^752 
. 1 . 1 3 >'!7 ^ 'J -^-H-^'.NY. 1 989 ^^m) \^i.^y 

^v^-e> ^^ji^SKlt^^r, 3U T 4 DNA 'J :if--if ( -^7 ^ > >"J+U v-^v>coy 
U:Aif^ (Promega Corporat i on) ) isJitl^lX';**- ^^mWM 
^2iJ^ ; ^ 3 > V >">M . -s- V V ><D T'n (Promega Corporat 

ion)) $r#tf^#^t \ 0 fi \ (Dmm^X. 0. 7//l(7)BamHl — ©if p B i n 1 
9B DNA^JiO'DEPMYP 3 0 0(^<t: t9/h?'SrB amH 1 7 v^^p(> h 3. 0 pi \ 
K^\,^X%m\.fZc 

^<^m^um^^Ti§LKX2^m^ y^a.^- > t> :^^<.^t'2. o i (^m^^wi^m^ . 

;>)C±T% 3 5/. l<^S^t±E. rf.UM^D H 5 a H^tPLT^Co -c^f^®^l^ig^!^^*± 
-e4 S^M^t^L, 4 2*01:1X6 O^^Hft'^ a .^'iJ'^-^X.. >a^o|!:jg^K±T'2^M 

J^SPL;to b Q Q fjL \<DS OCJsgJfe (T. -^-T'r ^ Molecular 

Cloning (^2)iS), p. A. 2 m - )V Y T^y^) y ^ f\ - 7S - ^ ^ h 'J - , n 
K;^-/'; NY. 1 9 8 9 ) ?r^iIlL;l:f^. Z.<7yWi^m^ ^ 1 °<Z\^X A 

#ff^ 3 «c7) 1 0 0 1 g|555-^ > 50//g/'mI<7>7!7^v^v> ^-^^ 

-t--^|ff7t^ L B^5c7"U-- ^±^l|^•BL, ^-fV- h^3 7 "C^^T-^^ ^^^.x^- h L 
/Co ii^'^y^;^^ K^i^^* (iom^#$rDE PMYP 3 0 0/B i n 1 9BtB?^-S^) 
«r^5t1-*^^IC^JfeL/cE. n 1; iJ'Ci-^S-, 5 0 // g/m l<7)*^-7>f ->>$-^;fl-r;5, 
5m 1 c7)L B^nT. (T. -^^r^Tr-fX^. ±ie:i:E. pp. 1. 2 5 - 1. 2 8 ) ^X 
3 lX,r^X~^m^\.tz^r2U--'h^h^--fvy (mi n i - p r e p) ffiicj: i9#Sjl 
X.fz-f'yT.^ KDNA<^DNA<^iiJ|Jg^#:S6[an«J: |Wl3^L;to T ^n^^^ 7^ ^ ^ 
■7 r v^^x®;^L B A 4 404 (J. -^^-fUx (Willis). h7^')-^ 
ttct ^) A^) 5 . Oml^, 5 0 0 // g /m 1 <7)y?. :/ h -7 -< v > ^r-g- tf Y E 

B^ife (G. T> (A n) m<^U^^^^mm-^:^^7)U (Plant Molecul 
ar Biology M a n u a 1 ) . ^ ^L'V - T * 7=^5 >y tt (K I u w e r Ac 
ademi c Pub 1 i shers) . •7-fr--f-jL-t-y'7'>l-L .-K;:?,h>, 1 990$-# 
BS) ^r— ^WfifetTto ^ffi^L B A 4 4 0 4 (if^K^J^T D A -t 1^' > h <D X^-T 

iz^yy.^ V^^tf (A. ^^-r (Hoekema) Nature. 1983. 
3 0 3 . pp. 179-181) o C:tl^<7)«Bia$-YE Bl$ftfet*>-C 1 0 0— 1^1^ 

mmLs D E PMY P 3—yB inl9B DNA<7)l~2/.g ^iK±X2 0 0 /u I <D^ 

m^mh^tU'^-r&o ^'^u^^'^^^i^mm'pxs^m^^L. ^\^>X3 ivi^s^mm 

m-tSitHJ: V)|6!l.v3 ^$--§-x.;t:o :^{^. 1. 0// I <^YEB:^ 

fife^-^JpL. 75-o^ii-^!|^=S-^I^^4iM^too 2 9 riw-T 2 . 5^M-f^^^^-hL 
7t:o :^»/^T'. ^<?>fflJI&^mSl^T/hM^'L>'^T-3 OlJ'^ra ( 1 2. 5 0 0 r pm) MytL. 
5 0 0 /r 1 (^Y E B^:tem|:jli§ L. 3^iO 1 0 0 // 1 tL7t^Mi^?i^g|5 
5 0 0 // g/m 1 <7);^ M-'7'hv^>'>i3J:?/5 0// g/m 1 <r>ij-}-^^ l/y^^tr 
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Ifr/w^ Y E B^XT'l' - hJiJcgW>:o ^ilh^oy'U- 3 T'Cl'T— ^-f 

Sr. ©HS^^ifeH* J: ?/5 0 0 g/m 1 <7);^ M^T'h-^^'v^isJriyfsO;/ g/m 1 o 
*^v^^>>$--g-tf5m 1 <7)YEB'7'nx (G. T Ji|B:i:|f #hb) 4'-C2 9'CliT — 
^W^L/^1il>5'<7)3D::i-:$^f5 ^ J: lO M^mLti:/ y :^ < FDNAcoDNA 

^mm2 A : -^fi£A AMP P Pji{£?-^tBj#-r&M.»j»i_T i 7°^;^.^ K^^jjA. -7^ 
7 7->J->;^llfeH j:^. j^^^-r^(7)## (leaf disc) <?)^K®fej» 
A. -ypf 7 r v-x>j^®^(r)tB^T^^*$^^T i 7°^;^ 5 K^f^ffl L 7^ci51-5fejl{S^li ct 
^^ys-:j<^fl^g^}fe(i^^^ffiti(-ifffi^ftJl-»i5^co^;S> 1 t ;^:{±^3gc<7)•7-;^7-il^5^- 
S:^£it^i>f^*^)(7)-^g6^J^:^ffi^ >^oTVi^o ^^^mtLtz (BP*,. ##'l4cO) T i -/y 

v^un-fhk. y ^ y r T^mwr- h ^ ■^^^m^<Dm^^^j:'n^^^^mt^ 

'C^i>o W^-fyT.^ KDEPMYP300/B i nl 9 B ^ii^fi--?, (?) t LT^i<B^J2 
3 t::se®<^|!P< I^S? tL;t A. '7 p( 7 r -> J:->;^®|5^L B A 4 4 0 4 (A. ^'^"^ (Ho 
ekema)^, Nature. 1983. 3 0 3 . pp. 179-181) <7)tt^c7)# 

SH^ti^yN-rr^ScT^Jf^M^J^iCl^ffir-g. mi%^^*-t '7 hDE PMYP 3 0 0 ^tlit 

X.|^3S*-b'7 hfl|^#fijffi<?>.3ftx.T i y^;^^ FS-A. :7r ->J:->>!.®1*LB A 4 4 
0 4 4^{::#2:-r;& t\/^9S^6*I^Bfltl<7>;t*Mi. ^#^^^<b t/^c/^W :h »; - T i -fyT.^ 
FpB i n 1 9B4'W:/^^n-:::.>^r$n7to ^M^^LB A 4 4 0 4 ^^u^^-^-^ 

m^iS^^^y:^^ KDEPMYP300/Binl 9B^^tfA. ^ y r i/^y 
LB A 4 4 0 4 K X h ^ ^^::imW<Dfm^^mi. R. B. ^i^JL-v^ (Ho r s c h) ^ 
<dM^^^^^^'^ — ^T;i'(Plnt Molecular Biology Man 
ual).:5'^wy-T*T'5!y^tt(KIuwer Academic Publish 
e r s) . -^-^-^sL-ty ^7'>l|. .-K;^ h 1 9 9 0 ^5 w-^ AW K^ifi>p. A 5 / 
307)^114 ;$^f>$fe^;g> r^S?^g^}P^ (L e a f Disc Transformati 
on) J tm-rh:icm^WmKmW.^tiX\^^&o L^-L. R. B. ^JUv^ (Horse 
h) #fiO±|S<^:Sci)c<^p. A5/'4tci=tt^BfiE<7)XfIl 3i3j:C>'l 6J±. DEPMYP 
300/Binl9Bm: al^fitJ^iff^Hfe^ ? ttTt ^ffic7)^t^&<J h y y7.^y^=-y ^ ^ 

lffi<?5^S:<^#l£tr J: i9SS^,i--g,<7)tc^iJffl^tL&o ti2eS<i (putative) hv:^ 
^vij:. 7 ^ 9 f^r2\%mW^'^^<T^i: DNA6D5i^.Hi3lt^MmS^'5r^'fb^6t)'5:iiEJIi!i{4 
, T^ya/N^i^xV'^A^rJ'rJ'-pBi nl 9B(75T DN AfP^H J: t9 =i- tT.^ n p 
_LiXilfi^ffl§^!^<^^*6<jmm(c J: oT^j^f^ ^ C: T-fi h ^ (B. 

7^X(Reiss)^. Gene, 1984. 3_0.. pp. 2 11-21 S^.tO'A. 
V-^^-V (R e y n a e r t s ) ^. W^^^^^^-^ - zi.T )\^ (Plant M o 1 
ecularBiology Manua I) . ^ — T fsT^ v (Kluwer 

Academic Publishers), v^^- - -b y 'yJ-N. h >, 19 9 
0^9$lpAli5) <75pp. A 9/7 - 8 ic^tt^. S^^PTt^'^iS J: U - r^Wtl 

'^■7-::<7- (Selectable and Sere' enable Marlers) 
tm.-ti>l^X) 4'-eJfeim^iSj?*i;t:AT Pi3J:0="7fetIf^(^*:^v^ ->->Sr^ffl-rSo 
%n-^%m, L7t::^ffit3 a: 19 L h ^ > v .r: y iJ' /^'=^^i!^4><7)^^i|!^^t^5 

^l&3a;^7-t .y fDEPMYP300 l'J:<9=? - K ? AM P P P it-^ite^-fefifeiiJcT)!! 

H^#S<iD^ -b> v^- RNA (mRNA) <^^^tBtc J: I9 Mi^a*ll^«ilS-e§ -5.o ^R N 
A (4. T. C. /N'--^* - K (V e r wo e r d) ^<7)RNA^JItfe (Nucleic 
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Acids Res., 1989> ±J_. p. 2 3 6 2) ^ 7.'^ - )l^T y ^ Lfz:fJ^^^ 

gO^co^Iipt^^rt ffl^LTS Om 1 <7)^-;/^^-7> (B e c kma n) co^'L^W^X 

v> (CRAFTSMAN) n-Kl'XK';;!/ V ^ -T 'JiU V i3 ^<r>=yr - u^/^ 
y ^ &tt (Sears, Roebuck andCo.)) ^^ffl LT, 1-2 
i3'^\z.mn\^fzo ^2 SmKD^mmULfz (8 OV) fflmiSS^M (CO. 1M(7)L i C 1 
^ 0. 1M<7)T ris-HCl> pH8. 0^ 0. lM(7)Na2 EDTAl. 0%fiD Kr^ 

^^^J^x.^ ^M^2F^3 Of5'^Mti#L;^Co *^12ml<7)24 : li^^nn^^JV-i^:^ V T 5 ;V 

^^<7)I*l^!^$-> ^T'Ji/G Pi^'i:>^ (^.y (Bee km 

an Instruments Inc.). /s'n T^V ^ , :^ V y yt jur-T'lM) "e^St- 

Tfii^iiit-es o'd-m^^L^nmL. #^o±M#>m^^i-C7^:o ^»<7)4ml i c i t o 

. 0 3%<Oi/j:--f')V\£in:h^yi-^^~ h tir^mi^mm 2 0 - 2 5 m 1 ) L. 

¥±it'C^^ (^-yiJ'vvW ^ >-7|± (B e c km a n Instruments 
Inc. ) , yN-nT;u y:t )i'-Tm) "CS O^W^t^il^L, # <b *i/^±rt ^^T 

tzo ^hflfz^Uy h^l 0 0%a.i5'y-;w5~ i Om 1 t^^^<iS§'. ;S^iiJ^-C> ^ 
±^-L>^ T 5 ~ 3 0 55- W If i^'ll^iintS L fz o 

h 5 // 1 ORNT V V (RN a s i n) m^M (■> -f X n >iy>m. -ri/vXD^u ^ 

(Promega Corporal ion)) t -e^'fii«k3g Lt^^^tK 5 m I 
mmLfZo p H 5 . 5<0 3 UmMi- h U •> A*t5 0 0 ;/ 1 is J: CF 2 ^co i o 0 y - 

^V'(-2ot:) t^^RNA-^mmm.i^m\iL.i^r<7)un't^^p^r^i. 5-2^m 

;t:±/g^i--C. #^ h =Sr^^ <100%^^y-;p(— 20*0 l~5ml T-ji |\ 

mm.'^^m-<^0k^Tx-wm^'Mm.Lfzo m±m'S:nf^mx. ^^]yy h'to. i%<d 

0. 2 4 0 . 2 6 0 . 2 8 0 ^ J: CF3 2 0 nmlC^Jt^:9^pfc3fcJ^iIiJ^m: Jj^jgL^^o 5fc 
^ms^itl. 3-2. 0<7)mm<^Az 6 0 /A^ « 0 . 1. 0*rl!<7>A2 , 0 /A2 6 0 
i3j:C>'A2 3 0 /Az e 0 *J:C?0. 1 5 *rt<75^Hl*l<7) A 3 ^ „ /"A^ s 0 tifP^-C^ 
^^<7)t?ti. ct I9 0f H/^-^fi 1. 5-2. 0<7)$EHA, , „ /Aj ,0x1. O^m 

<^^z 4 0 /Aj s 0 i3j:a=A2 s 0 /Aj 6 0 ^ii/o. 1 Q ^m<r>^m^<r> A ^ o 

/A 2 6 0 'C^>o7t:o 

1 0;/ g$r. u%my—^>^^^y')^^^i-^yByfi3y (c f . T. 

v^Tt-^ 7;^, Molecular Cloning (^2){S), pp. 7. 37-7 
. 5 2 ; Kxyj i^VA-/s- > i; 3 - ;w Kx 7° «J > ^//n - /n'- , NY 

. 1 9 8 9 ) m: ^mt^^')T^ '))VT^ K^^U±T<Dm^r*gjti75^tt> <^^<7)mi (T 
. v:^Tr -f MolecularCloning(^2«S). ±ie:S:m> pp.7 

. 4 9 - 7. 5 0 ) K'i^t-^X 0 . 2 2 fi<Di-^x:iym (MS l-^'ir-^ju^yym, r^sc 
X ^5K^) H^^L^Co *iS^J2 1 H|emL;tJ: 0 t^^DEPMYP 3 0 0 ^9^^ KD 
NA^mf$'m^£~y'$'h^y7.U-zya>^yh (BRL^^n (GIBCO) > y -( y 
7-1^ y ni;-:^± {L i i e Technologies Inc.)^';-7> K'>i-k if 
'<^-y.y)V^) ^-f^fflLT. ^ikm^<ry^7r^K'^^x=-y hyyy.v~i^ ay Lfz^ 
3 2 p -'liliL/j-/^7> ^ VD'HlA^-tyrTyi^y.G-bOi^uwVCryy^- (T. 
-T^T-r -f M o 1 e c u 1 a r Cloning, p. 4 6 4 ; ;v >■ 
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fd^^m^mr^mms^'f-^MML. C++] u-^i^ttr )u~xr£^^<Dmmi:ii^m 

^^^(Dmith'tMmL. C + + +] J±^#t Lr)¥v»;f jg5g>5:^8^^^<^m«^to?&'!f 

Lv^o^7ii. ifzi^^^^(D^^f^ h*<7)m^i:m-KLx. zfih<r>m^mn^^^ 

-tJ'^Kag (ir«/iil) 

20 0 C-) 

0 s C + + + ) 

20 5 (-3 

K Mo. 1 '<-r9- F Wo. 4 



666.5 




50 


HtJmX 


133.3 


AC/al 


10 




400 




30 


il l/ol 


66.7 




5 




266.7 




20 


K/Ot 


33.3 


ut/mi 


2.5 




133.4 


ft/ ml 


10 




16.7 


g/nl 


1.25 




66.7 


/ii/m\ 


5 




8.3 


Mt/ml 


0.625 




33.3 


Ut/m\ 


2.5 


ut/ml 


4.26 


at/ml 


0.313 




16.7 




1.25 


Ml/»l 


2.1 




0.156 




8.35 


u f/ml 


0.625 


ut/ml 


1.04 


A'g/«l 


0.078 


ut/»\ 


4.2 


ttt/*\ 


0.313 


U g/nl 


0.52 




0.039 


it/g/al 


2.138 


/»«/■! 


0.156 




0.26 


ut/ml 


0.0I9S 


u g/«5 



y^^'X- h L;^:o c c S R 3 1 9 1^^^ -i;K7)3fe^?&)^*- 2 0 ^ J: «>U 4 f^Mtc 
i3V^T|E^L;to :^ffi:^^Mi^Jt (MCIC) ^-^^^KNo. l^.tO'^^T' 

^KNo. 4¥?4H^ LTiftUaL/co JiilT<^S 8 #^7^^ KlcmS^ x V 

Lx -g-Cl-eii^y^ FN o . 4 (C:60il'^t)4'T'(iJtil£6gtn;^i^'r4<75^yf- F-e^&) o 
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m 8 
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5 
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Jry-^yf^ KN 0. 4 Hit LT 5 g /m 1 <^«JR*^C: *L A, 2m<D-<Zf^ h^(D^^m^^ 

M tp \z sj^T&w mxi>i>o 

(1) -J8g&t)if$& 

(i ) aiMA : 'J (Mapel l i) Ph. D. ^^^r-! y^- (Claudio) 
T'n VN*- r -f :^ (DRober t i s) . ^^->- (Cathy) 
(Stahl) , '>'a:';- (Jerry) 
Vuy (Swerdloff) Ph. D. ^ * (M i c h a e 1 ) D. 
')rA (W i 1 1 i a m) Ph. D, i^a> (Jon) I 
ju^^V^y ^ (Everett) Ph. D, -rr^J^ (Nicholas) P. 
}^7.u-2^ (Bascomb) Ph. -o.-a.jV' (N e we 1 1 ) 

( i i i ) m\m : 2 7 

( i V ) jiflffl-l^^ 

(A) (L e r n e r) . r^'-lf F (David) . U 

(Li t tenberg) > (Krumho 1 z) (Men 

t 1 i k) 

(B) X>';-h: 60 0-9-'^>!.T^-i (South Ave. ) , ( 
West. Suite) 300 

(C) vx-f - : h^-f-^i-hMWestfield) 

(D) '>M:— a. — v^ — V— (New J e r s e y) 

(E) : V iJ-^'^m 

{¥) 'J'j-fu-V {Zl¥) : 0 7 0 9 0 
(v) :^y\^^-'^U^fzLri^^ 

(A) ^i*M :yuy tr-T-v j^if 

(B) ^i^li ^-^ : IBM P c >'/^-^rjp 

(C) Y^m'y:^y-^ : PC-DOS/NS-DOS 

(D) v^h-^j-T.-^N'-rV-r-rv 'J (Pat ent In Re 1 ease) #1 
. 0 > V 3 ^# 1 . 2 5 

(v i ) mtBMB 

(A) : 

(B) mMB : 

(C) : 

(v i i i ) 'ftSAIf^ 
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(A) :-rv'.a--^-Esq. , (Michael) H 

(B) : 3 2 , 8 6 2 

(C) mm^^ : h (Enimont)3. 0-042 

( i x) mmmn 

(A) : 908-654-5000 

(B ) 7 T y : 9 0 8 - 6 5 4 - 7 8 6 6 
(2) SEQ ID No. m|151-l>tf^; 

( i ) @B^J#t4 

(A) : 2 3 ygl 

{B) m : T ^ ym 10 

(D) f^t^ : 

( i i ) : --^-Z^^- F 

( X i ) SB^J<?)ie« : S E Q ID No. 1 

Cly n» Cly Lys Pb« Leu Hit Ser Ala Gly Lys Plie Cly Lys Ala Phe 

» S .10 15 

Val Gly Cla He Net Lya Ser 

20 

20 

(2) SEQ ID No. 2Km-ri>mn: 

( i ) S55T1#'I4 

(A) : 2 3 

(B) miT^ym 
(D) fm : 

( i i ) : -^T'^ F 

( X i ) mm<Dmm. : s e q id n o . 2 

Cly lie Gly Lya Pbe Lee His Ser Ala Cly Lya Phe Gly Lys Aia Pbe 

15 10 IS 30 

Vat Cly £lu lie Net Aaa Ser 



(2) SEQ ID No. 3 i^mr^mn : 

( 1 ) SB^J#1* 

(A) : 2 3 

(B) m : ym 

(D) r^^:m^ 

( i i ) ^'^<^m : -<-:ff- F 

( X i ) ^n<Dmm. :seqidno.3 40 

Gly He Gly Lys Xaa Xaa I»a Xaa Ala Xaa Xaa Xaa Xaa Lya Ala Phe 
15 10 15 

Val Xaa Xaa He Xaa Xaa Xaa 

(2) SEQ ID No. 4Km-^^mm: 

( i ) ^nm± 

(A) : 4 T ^ ym 

(B) m:T<ym 

(D) : 50 
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( i i ) ^^<^S : ^7"^ K 

( X i ) Se^J<75|eft : S E Q ID N 0 . 4 

Xaa Xaa Xaa Xaa 

1 



(2) SEQ ID No. 5tm-r^1f#: 

( i ) 12 #'1-4 

(A) : 5 y ® 

(B) m : ym. 10 

(D) fm 

( i i ) ^^<^S : F 

(x i ) iE^JOlE® : S E Q ID No. 5 
Xaa Xaa Xaa Xaa Xaa 
1 5 



(2) SEQ ID No. 6 ir|l5i-2>1f$ft : 

( i ) S2^J#tt 

(A) 5?:3iT^yK 20 

(B) M'.T^ym 

(D) fm-.i^M 

( i i ) ^^<^M : ^T'f- K 

( X i ) mm<DUWi : SEQ ID N o . 6 

Ser Trp Lett Ser Lys Ibr Ala Lys Lys Lea fiiu Ass Ser Ala Lya Lys 

1 5 10 15 

Art Ue Ser &U Gly lie Ala lie Ala He Glu Sly Gly Pro Arc 



(2) SEQ ID No. 7Kmr^mn: 

( i ) mmm± 

(A) : 2 IT ^ ym 

(B) miT^ym 
(D) fm : 

( i i ) 5^^<Dm : -^7*^ K 

(x i ) @e^J(??|£« : S E Q ID No. 7 

Gly Xet Ala Ser Lys Ala Gly Ata lie Ala Cly Lys He Ala Lys Va] 
15 10 15 

Are Leu Lys Ala Lee 
20 



(2) SEQ ID No. sKmr^mn: 

( i ) mmm± 

(A) : 3 7T < ym. 

(B) miT^ym. 

(D) : 50 
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( i i ) ^l-(Dm. : K 

( i X ) #m 

(A) ^^5^/^-^ : ^ h (Modified-site 

(B) : 3 7 

(D) ^OiflR : )^m=C-^j^T5 y KiiT^ Kf^^li^-2>o 
( X i ) ee^J<^IE« : S E Q ID N o . 8 
Lys Trp Lya Leu Phe lys Lys lis 6l« Lys Val 6Iy Gin Asa lie Arc 

IS 10 15 

ktp Gly lie lie Lys Ala Ciy Pro Ala Val Ala Val Val Gly Cla Ala 

20 25 30 

Thr Gla lie Ala Lya 

35 



(2) SEQ ID No. 9Km-t^mn: 
( i ) ae^j^i* 

(A) : 2 3 

(B) m-.T < ym. 

(D) fm : mk 20 

( i i ) ^^oM : K 

( X i ) Wm<r)UM. : S E Q ID N o . 9 

Ser Lys Net He Civ Gly Val Phe Ala Lys Cly Phe Lys Gly Ala Ser 
IS 10 IS 

His Lea Phe Lys Gly lie Cly 
20 



(2) SEQ ID No, \ (i\,zm-r^mm: 30 

( i ) @S?iJ#t4 

(A) ft?:23T^yK 

(B) M : 71^ 
(D) r^isk'.m.^^ 

( i i ) ^l'<Dm : K 

( X i ) Se^J<^iee : S E Q ID No. 10 

Ser Aae Het He Clu Gly Val Phe Ala Lys Gly Phe Lys Lys Ala Ser 

IS 10 IS 

Bis Leu Phe Lys Cly lie Gly '^o 
20 



(2) SEQ ID No. I wzm-f^mn: 
( i ) S£rii#tt 

(A) : 2 3 T 5 y ge 

(B) m-.T^^m. 
(D) « : 

( i i ) ^^<Dm : ^-f^ K 

( X i ) BB^J<^)IEK :SEQIDNo.ll so 
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Xaa Xaa Xaa Il« Xaa Xaa Val Phe Ala Lys Xaa Xaa Xaa Xaa Ala Xaa 

IS 10 IS 

Xaa Xaa Xaa lys Gly fie 61 y 

(2) SEQ ID No. 1 2izm-ri>mn: 

( i ) se^j#t4 

(A) g$ : 2 3 

(B) S : T$ 10 
(D) : 

( i i ) ^^<^m 

( X i ) ee^joie® : s e q id n o . 12 

Xaa Xaa Het lie Gla Xaa Vat Phe Ala Lys Xaa Phe Lys Xaa AJa Xaa 
1 5 10 15 

Xaa leu Phe Lys Gly lie Cly 
20 



(2) SEQ ID No. l3Km-t^m^: 20 

( i ) mmm^ 

(A) ft? : 3 1 

(B) miT^ ym 
(D) ^^:m^ 

( i i ) ^^<?)S : K 

( X i ) mm<otm :seqid no. 13 

Arc Pro 61y 6ly 61a lie Ala He Ala lie Cly Glu Ser lie Ar( Lys 
1 5 10 15 

-Lys Ala Ser Aan Gin Lee Lys Lys Ala Tbr Lys Ser Leu Trp Ser 30 
20 25 30 



(2) SEQ ID No. i4iizm-r&mu: 
( i ) mmmn 

(A) fi? : 3 7T5 yg? 

(B) m: T<ym 

(D) ifmiB^. 

( i i ) ^^<^M : ^^i- K 

(x i ) ee^J<7)1E« : S EQ ID No. 14 40 
Lys Ala He Cla Tbr Ala 61a 61y f«l Val Ala Va) Ala Pro Cly Ala 
1 5 10 15 

Lys lie He Cly Asp Arc lie Asa Gin Sly Val Lys Glu lie Lys Lys. 

20 25 30 

Phe Leu Lys Trp Lys 
35 



(2) SEQ ID No. 1 5Km-r^mm: 



50 
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( 1 ) ^nm± 

(A) : 2 IT ^ ym 

(B) miT^ym 

(D) r^^.: Iltft 

( i i ) »^<7)m l^^^h' 

( X i ) mm<Dmm :seq id no. 15 

Lea Ala Lys Leu Ilia Val Lys Ala lie Lya 61y Ala lie AU Cly Ala 

IS 10 15 

Lys Ser Ala Hat 61y 10 
20 

(2) SEQ ID No. 1 ei^mr^m^: 
( i ) se^j#tt 

(A) : 1 2 T5 yBE 

(B) M : ym 
(D) « : 

( i i ) : -^T'^ K 

( X i ) mm<omm. : s e q id n o . i e 

Arc Asa Ser Leu Pro Lys Val Ala Tyr Ala Thr Ala ^° 

1 S 10 



(2) SEQ ID No. nizm-r^mm: 

( i ) SB^J#'l* 

(A) : 2 IT ^ ym 

(B) miT^ym. 
(D) fm : mvi 

( i i ) ^'f-<7ym :^:f^V 

(x i ) mmmiWi. :SEQlDNo.l7 30 
Ar« Gin lie lie Va] Ph« Net An Lys Lys Asn ?he Val Thr Lys lie 
1 5 10 15 

Leu Lys Lys Cln Arg 
20 

(2) SEQ ID No. 1 8 l^fig-r^Slf^ : 

( i ) mmmn 

(A) : 6 y ® 

(B) m : T ^ ym 40 
(D) : 

( i i ) l^^^F 

( X i ) E^J<^|B^ :SEQ ID No. 18 

Ala Lys Ser Arc Trp Tyr 

1 5 



(2) SEQ ID No. i9Km-t&mm: 

( i ) @e^j#'r^ 

(A) : 1 ST ^ ym 



50 
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(B) m: ym 

(D) jfmim^ 

( i i ) ^'f-<Dm : ^T'^ K 

( X i ) ie^JOlE® : S E Q ID N o . 1 9 

II* 61y Civ Asp Val Tyr Tbr Pro 61y He S«r 61y Asp $«r L«u Arg 

1 5 10 15 



(2) SEQ ID No. 2 oizm-r^m^: 

( i ) ee^j#tt 10 

(A) : 2 3 

(B) M : /se 

(D) r^^^ : 

( i i ) ^^=-<^S : ^Zf^ K 

( X i ) Se^JcolE® :SEQ ID No. 20 

Gly lie Cly Lys Pbe Leu Arg CJa Ala Cly Ly$ fhe Cly Lys Ala Phe 

15 10 15 

Val Cly Clo II« M«t tys Pro 



(2) SEQ ID NO. 2 Hzmi-^mm: 

( i ) nmm^ 

(A) fi? : 3 2 yg? 

(B) m-.T^ym 

(D) : 

( i i ) 55-^<dM : ^zf^ K 

( X i ) ie^J<7)|E^ : SEQ ID N o . 2 1 

llet Gly Arg He Ala Arc Gly Ser Lys Het Ser Ser leu fie Val Ser 

15 10 15 

Leu Leu Val Vai Leu Val Ser Leu Asa Leu Ala Ser Glu Tkr TJir Ala 
20 25 30 



(2) SEQ ID No. 2 2\izm-ri>mn: 
( i ) se^j#'a 

(A) &^ : 2 8T ^ ym 

(B) m : T ^ ym 40 
(D) : 

( i i ) ^^<^m 

( X i ) E^J<^|E« :SEQ ID No. 22 
Met (riy Lys Asn fily Ser Leu Cys Cya Phe Ser Lev Leu Leu Lev Leu 
15 10 IS 

Leu Leti Ala Gly Leu Ala Ser Gly His Gin Val Leu 
20 25 



(2) SEQ ID No. 2 3Kmi-i>mm: 



so 
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( 1 ) mmm± 

(A) g$ : 1 5T5 yge 

(B) m-.T^ym 

(D) J^^. : 

( i i ) ^i^<?5M : F 

( X i ) mm<Dmm :seq id no. 23 

Gly (riy Cly Gly Ser Gly Giy Cly Gly Ser Gly Cly Cly Cly Ssr 
15 10 15 

10 

(2) SEQ ID No. 2 Aizmr^mn: 
( i ) aB^j#'i4 

(A) : 8 7iSBM 

(B) S 

( c) 7.hv>ym: 
(D) s^tfc : BVt 

( i i ) ^^<^S! : DNA (^y A) 

( X i ) ie^J<75|E® :SEQ ID No. 24 

CATCecnXC CCTMCTTCC tCCCCCACCC TCGCMCnC 66CAAC6CCT TCGTCGGCCA 60 

20 

GATCATGAAG CCTTAAGfCS ACCT6CA 87 



(2) SEQ ID No. 2 5izm-r^mm: 
( i ) ie^j#'i* 

(A) : 7 9m&M 

(B) m : mm 

(C) X h V > KM : — 

(D) m^imm 

( i i ) ^a-^^^M : DNA (yy a) 

(-X i ) @e$UO|S® :SEQIDNo.25 30 
6G7CGACTTA AGCCTTCAT6 ATCTC6CCCA CCAACCCCTT GCCGAACTTG CCftGCCTCGC 60 
GGACCAACTT ACCGATACC 87 



(2) SEQ ID No. 2 6Km-r&mm.: 

( i ) se?ij#ti 

(A) 5? : 1 5 b^mn 

(C) y>hy>ym: -:^m 

(D) « : 40 

( i i ) ^^COM : DNA (^^ A) 

( X i ) @e^J<D|E« :SEQ ID No. 26 

CATGCCTATC GCTAAGTtCC TGCCCCAGCC TCGCAACTTC GGCAAGGCCT TCGTCGGCGA 60 
CATCATGAAG CCTGCTATC6 GTAAGTTCCT CCCCGACGCT GGCAA6TTCG 6CAAGCCCTT 120 
CC7CGGC6AG ATCATGAAGC CTTAAGTC6A CCT6CA 156 



(2) SEQ ID No. 2 7 izm-r^mn: 
( i ) se?ij#'tt 

(A) g$ : 1 4 s^^M 



so 
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(B) m 

(C) ;^ h9> KM : -:^m 

(D) 3^ 

( i i ) ^^^M : DNA (ry A) 

(x i ) K^j60fS« : S EQ ID No, 2 7 

GGTCWCTTA AGfiCTTCATG 4TCTCCCCCA AGAACfiCCTT GCCCAACTTG CCAGCCTCGC 60 
GCAGGAACTT ACCGATACCA GGCTTCATGA TCTC6CCCAC GAAfiGCCTTG CCGAACnCC 120 
CAGCCTCGCG CA6GAACTTA CCGATACC 148 



[SI] 

tB9i] 

atft. ID go. A*7*tK 

i GXCKFLHSAGXrOfCArvaSDlXS 

a oiqgmsAacpciairvgBiiqiB 

3 cXGJOOonaxxxxXMWxxxacx 

• jooo c 

B xina«mTDcvB^ssotxic*cPAVjkvvcQnQiAx-«iia 

13. x iOi xx xvfiuaD ixa ua n oooBeic 

la - xxNXcxvrjuaerxxAJucLraexG 

U iVOQOlAXAieBSIBXIMSIIEUannCSUM 

14 xjaQCAqovvAmcjuax6DiaiiQa?icKzncnjaiK 

19 lAKtAVXAZXCArACAXSAMCr 

17 itgxxvTsnQQrTVTXiuacQft 

If XUIUV ITCCXSGOSLR 

20 GXCITUUnCKrGKAFVCCIMXP 

31 KGRZMiCeXlISSUyTLLVVLVSUaASETTA 

22 IISniG92«C7SLLLLUXACLAS€HQ7L 



a) 



■MfTIPH 



24 CKTCGCniTC CGTMfitTCC TGOeOCMGC 
TCCCAAGTTC CCCAACGCCT TCCl CCC Cttfc • 
eAtOVTOMba CCTTAACICO ACCtOCA 

25 GGTCGJLcm AoecrrokTC jLTcrcceocA 

COAASSCCTT CCCGAACTTe CCMCCTCOC 
GCAGOAACn AOCGAXItCC 

36 CUCCCIATO QQTAXCTTCC TOCCGBJkCGC 

teccuiaTTe wcmcocci TCOXoceoeA 

OAtCftMAM C Ct CO T A TU & OTAACCTCCT 
CCCOCACCCT GCCAACTTCG CCAMeCtiTT 
CCyO O Ce C AO ATCA1CAACC CTTAJICTCCA 
CCTOCA 

a7 CCTCCACTTA AC«CTTCATG ATCTOCCCCA 

c<;AACcacciT ccccaactts cococtccc 

aCACCAACXT AOCOATXCCA CCCTfCAfOA 
TCrCCCCCAC GAAOGCCm CCCJUkCTTCC 
CAGCCTOOOQ GftO«AACrrA CCCATACC 
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C74)ftffiA 100084009 

^a± /Nil 

(74)ftSA 100082821 
1 0 7 

T^';;^^!RI1 ^^>L-$^i^->?-iW 0 8 5 1 2 ^^>'^y K 
'^'y 2 13 

T^i;:^^«a ^c^-ty^'-iy-m 0 86 2 9 Mx>h> y>'?^;U T^^^- 
10 0 6 

r^'J:^^fRll r.:x-i;^i.-s;^-^t| O 8 6 4 8 P»i;U>>^'y^;l/ r3-h 
9 

Ty^Vtf^mm 0 8 5 4 Or^*»;>;^ h> TJl/K^-h 3- h 

1 4 

Tji'Jij^mm ^^-e^i'-i^-iltl 0 8 6 9 1 P-y-f y — <)V F^^ 

1 1 

C72)S?g* 3 ^ Jl. S U h 

r><';^^fRH ::-c^-iy^-iy-iW 0 8 5 3 4--^:^> h > ^^x^ F a 

-F 29 2 iy^L^ 



